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INTRODUCTION. 


The Review for June, 1896, is based on 2,690 reports 
from stations occupied by regular and voluntary observers, 
classified as follows: 149 from Weather Bureau stations; 
33 from U. 8. Army post surgeons; 2,363 from voluntary 
observers; 34 from Canadian stations; 1 from Hawaii; 96 


received through the Southern Pacific Railway Company; 14 
from U.S. Life-Saving stations. International simultaneous 


‘observations are received from a few stations and used 


together with trustworthy newspaper extracts and special 
reports. 


The WreatHeR REVIEw is prepared under the general edi- 
torial supervision of Prof. Cleveland Abbe. Unless other- 
wise specifically noted, the text is written by the Editor, but 
the statistical tables are furnished by Mr. A. J. Henry, Chief 
of the Division of Records and Meteorological Data. Spe- 
cial acknowledgment is made of the hearty cooperation of 
Prof. R. F. Stupart, Director of the Meteorological Service of 
the Dominion of Canada, Mr. Curtis J. Lyons, Meteorologist 
to the Government Survey, Honolulu, and of Dr. Mariano 
Barcena, Director of the Central Meteorological Observatory 
of Mexico. 


CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


The month was not, distinguished by any remarkable 
storm. The mean pressure was quite uniformly distributed, 
but the low pressure that stretches northward from the Gulf 
of California was unusually well marked. The temperature 
was slightly above the average in the Lake Region and de- 
cidedly so in the Plateau Region; a few stations in Texas and 
adjoining States reported the highest mean pressure on record ; 
the maximum temperatures in these regions were also the 
highest on record and the maximum for San Diego was 15° 
above the previous record. The rainfall was large in Florida 
and along the east Gulf Coast being the largest on record at 
Tampa and Meridian. 


ATMOSPHERIC PRESSURE. 
[In inches and hundredths. | 


- The distribution of mean atmospheric pressure reduced to 
sea level, as shown by mercurial barometers, not reduced to 
standard gravity, and as determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobarsonChartIV. That portion of the reduction 
to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 

The mean pressures during the current month were highest 
on the immediate coast of Washington and Oregon and were 
also rather high on the south Atlantic Coast. 

The highest were: Fort Canby, 30.11; Tatoosh Island and 
Eureka, 30.09; Port Angeles and Portland, Oreg., 30.07 ; Seat- 
tle, 30.06; Charleston and Jupiter, 30.05; Savannah, Jackson- 
sonville, Key West, and Tampa, 30.04. The mean for Ber- 
muda was 30.16. The mean pressures were lowest in Arizona 
and low in the Gulf of St. Lawrence, Alberta, and Assiniboia. 
The lowest were: Yuma, 29.72; Phenix, 29.76, Grindstone, 
29.82, El Paso and Medicine Hat, 29.83; Calgary, Miles City, 
and Fresno, 29.84; Havre, 29.85. 


As compared with the normal for June, the mean pressure 
was in excess over the north Pacific Slope, the Missouri and 
Mississippi valleys, and Lake Region. It was slightly de- 
ficient in the remaining regions. The greatest excesses were : 
Fort Canby, 0.11; Denver, 0.10; Tatoosh Island and Lander, 
0.09; Pueblo and Port Angeles, 0.08; Wichita, 0.07. The 
greatest deficits were: St. Johns, N. F., 0.07; Yuma, 0.06; 
Fresno and Los Angeles, 0.04. 

Ascompared with the preceding month of May, the pressures, 
reduced to sea level, show a rise over the upper Lake Region, 
the Mississippi and Missouri valleys and the north Pacific 
Slope, but a fall over the central and southern Plateau Region, 
California and the Atlantic States. The greatest rises were : 
Pierre and Huron, 0.12; Moorhead, St. Paul, Concordia, and 
Wichita, 0.11; Omaha, Kansas City, and North Platte, 0.10. 
The greatest falls were: St. Johns, N. F., Sydney, Charlotte- 
town, Sacramento, and Fresno, 0.13; Chatham and Redbluff, 
0.12; Halifax, 0.11. 


AREAS OF HIGH AND LOW PRESSURE. 


By Prof. H. A. Hazen. 

During the month of June eight storms or depression sys- 
tems have been sufficiently marked to be traced and charted 
on Chart I. There have also been seven high areas traced on 
Chart II. In tracing these highs and lows it has been found 
extremely difficult at times to distinguish definite highs and 
lows with an apparent motion in any well defined or certain 
direction. Often one low will be absorbed by another fol- 
lowing in the rear, or else it will fade away entirely. Often 
the only way in which such a system can be placed upon the 
map is by a study of the wind directions, since the bendings 
of the isobars inclose a very large region with no definite 
high or low. Some of the more important facts regarding 
the origin and apparent paths and motions of these highs and 
lows are given in the accompanying table. In presenting 
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this table it should be borne in mind that the figures show- 
ing apparent paths and velocities are quite uncertain at times, 
owing to the impossibility of locating any clear track. These 
velocities must “ taken with a great deal of allowance, and 
must not have ascribed to them any extreme accuracy. Till 
we know more of the constitution and mechanism and cause 
of motion of these conditions in the upper air we must con- 
tinue to grope in the dark and study apparent results as indi- 
cated by our weather maps. Indeed it is by no means unim- 
aginable that we are dealing with several systems actually 
existing one above the other, and yet projected in a single 
system or bendings of isobars = our weather maps. 

The observations of wind velocity on Mount Washington 
during the passage of highs have shown that when the wind 
is of moderate velocity or steadily diminishes on the approach 
of a high, there will invariably be a very marked rise in pres- 
sure, often a greater rise than at the base. On the other 
hand, if the wind maintains its velocity as the high advances, 
the rise in pressure is slight, or almost unnoticeable. Here 
we have a slight indication of the constitution of the so-called 
high. 


Movements of centers of areas of high and low pressure. 


Ave 
First observed Last observed. Path. velocities. 
/ 
High areas ° © | Miles. |Days., Miles. |Miles. 
l,a.m.| 9! S.a.m.| 48| 3,630) 7.0 519 | 21.6 
5,p.m.| T%p.m.| 49| 880 | 2.0 415 | 17.3 
5,p-m.| 126/ 41 86 | 2,680) 5.5 487 | 20.3 
Sa.m.| 41/ 80| 6,460 / 14.0 406 | 19.4 
2,a-m.| 44| 43) 64/ 4,310| 6.0 719 30.0 
2i,p.m.| 128/ 27,p.m./ 36/ 73)| 3,300) 6.0 565 23.5 
26,p.m.| 52) 116 | 90,p.m.| 38| 73 38,170; 4.0 | 33.1 
24,470 | 44.5 | 3,965 165.2 
Mean of 7 | 
POENS 566 | 23.6 
Mean of 44.5 
Low areas. 
lja.m.| 111) 46 87 | 2,380) 4.5 518 | 21.6 
4,p-m.| 52/ 116/ 13,a.m.| 53/ 4,610) 8.5 543 | 22.6 
%p.m.| 37| 14,p.m.| 70) 5.0 769 | 32.0 
IV.. 12,a.m.| 53/ 116/ 13,p.m.| 51| 99 770 | 1.5 513 21.5 
13,p.m. | 52) 113 | 16,p.m. | 39 100/ 1,590) 3.0 530 | 22.1 
18,p-m. | 53) 2,p.m. 47| 2,750) 4.0 688 | 28.7 
21,p.m.| 51| 116 | 26,p.m. | 67| 2500) 5.0| 500| 2.8 
VERE 26,p-m."| 52) 101 | W 6 1,90) 3.5 559 | 23.3 
20,350 | 85.0| 4,620 |...... 
Mean of 8 
Mean of % 


A short description is here given of each high and low 


noted during June. 
HIGH AREAS. 


I.—Unlike the lows, four of the highs took their origin 
from the north Pacific Coast. It is probable that the perma- 
nent high pressure in the south Pacific had moved to the 
north, and these highs were split off from that. No. I was 
first noted a.m. of Ist in Wisconsin; its path was to the east 
for seven days, and it was last seen in the Gulf of St. Lawrence 
Sth, a. m. 

II.—First noted in Manitoba p. m. of 5th; its motion was 
east for two days, and was last noted to the north of Lake 
Superior p. m. of 7th. 

Il.—First seen off the middle Pacific Coast 5th, p.m.; its 
motion was at first east, then east-southeast, and was last seen 
in Indiana a. m. of 11th. 

1V.—First noted off the middle Pacific Coast Sth, a. m.; 
its motion was southeast to Texas, where it turned 13th, p.m., 
to northeast, and then southeast, dieappearing off the south 
Atlantic Coast 22d, a. m. 


V.—Was first noted in north Oregon 20th, a. m.; its mo- 
tion was nearly eastward for six days, and was last seen off 
the Nova Scotia coast 26th, a. m. 

VI.—First noted off the north Pacific Coast 21st, p. m.; 
its motion was a little south of east, and it was last seen off 
the middle Atlantic Coast 27th, p. m. 

Vil.—Was first noted to the north of Montana 26th, p. m.; 
its course followed high No. VI, and disappeared off the middle 
Atlantic p. m. of 30th. 

LOW AREAS. 

I.—With a single exception, No. III, all the lows of this 
month have taken their origin in the region to the north of 
Montana; it is probable that there was a rather permanent 
area of low pressure in this region, and each depression sys- 
tem was split off from this permanent low or locus of low 
pressure; No. I started Ista.m., moved eastward, and was last 
noted in upper Michigan 5th, p. m. 

II.—First noted, 4th, p. m.; its motion was eastward for 
8.5 days, and was last noted over Newfoundland a. m. of 13th. 

IlI.—First noted in Colorado, p.m. of 9th; its path was at 
first north than east, and it finally disappeared off the middle 
Atlantic Coast p.m. of 14th. 

IV.—First noted a. m. of 12th, and moved for only one and 
a half days eastward ; it wasseen last in Manitoba p. m. of 13th. 

V.—First noted p.m. of 13th; its motion was south-south- 
east for three days, and it was last seen in Kansas 16th, p. m. 

VI.—First noted p. m. of 18th; its motion was east for 
four days, and it was last seen off Nova Scotia 22d, p. m. 

VII.—First seen p. m. of 21st; its motion was eastward, 
almost in the path of No. VI for five days; it was last seen 
at the mouth of the St. Lawrence 26th, p. m. 

VIII.—First seen 26th, p. m.; it moved for 3.5 days east- 
ward, and was last noted at the mouth of the St. Lawrence 
a.m. of the 30th; nearly the whole path of the last three 
storms was to the north of the stations of observation. 


LOGAL STORMS. 
By A. J. Henry, Chief of Division of Records and Meteorological Data. 


There were a large number of severe thunderstorms, often 
accompanied by hail, during the month. The dates on which 
no severe thunderstorms were reported were: Ist, 2d, 10th, 
11th, 12th, 19th, 26th, 28th, 29th, 30th. 

No severe tornadoes occurred during the month, but minor 
tornadoes were reported in South Dakota on the 6th; near 
Oshkosh, Wis., on the 8th; at Wyeth, Ala., on the 9th; at 
Nutley, N.J., on the 2ist, near Clayton, Wis., on the 24th, 
and at West Louisville, Ky.,on the 27th. The record by 
dates is as follows: 

3d.—Severe thunderstorms in the vicinity of Cincinnati, 
Ohio. Telegraph and telephone lines fences, and outbuild- 
ings damaged. 

4th.—Severe hailstorms near Pender and Lincoln, Nebr.; 
heavy rains, accompanied by wind and hail,in central Kansas 
and in portions of Iowa, Indiana, Ohio, and Kentucky. 

5th.—Heavy rain and hail storms, with high winds, in 
North Loup Valley, Nebr. The valley was flooded for miles; 
bridges, fences, and railroad tracks were washed away. Heavy 
rains also fell in the vicinity of Deadwood and Rapid City, 
8. Dak.; in Minnesota, Wisconsin, Iowa, the Missouri Valley, 
and in Ohio. The damages were generally confined to grow- 
ing crops, bridges, and fences. 

6th.—Severe windstorms were reported near Brazil, Ind., 
and in Daviess County, Mo. At Lynch, Nebr., a heavy wind 
blew down several buildings; loss, $1,000. A minor tornado 
passed through the town of Wentworth, Lake County, 8. Dak. ; 
the damage was light—not over $500. Virgil and Cavour, 
Beadle County, were visited by severe local storms, having 
some of the characteristics of tornadoes; the money value of 


property destroyed was about $1,500. 
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7th.—Hail and high winds caused some damage near Bluff- 
ton, Ind. Mexico, Mo., was visited by a severe wind and rain 
storm; buildings in the lowlands were flooded to a depth of 
3 feet, and some damage was done to frail structures by the 
wind. Heavy rains and high winds were also reported at 
Cleveland, and Leavenworth, Kans.; four persons 
were drowned in a culvert at the last-named place. 

8th.—Local storms of greater or less intensity prevailed 
throughout Wisconsin, and a minor tornado was observed in 
Winnebago County; it destroyed a barn in its path and dis- 
appeared over Lake Winnebago. 

9th—A minor tornado passed through Wyeth City, a 
suburb of Guntersville, Ala., wrecking 5 frame houses, 
injuring 5 persons, and damaging property to the extent 
of $5,000. The storm path was about 200 yards wide. No 
other tornadoes were reported in this region, but a severe 
thunderstorm prevailed throughout eastern Tennessee, being 
especially violent in portions of Cocke County, where it is 
reported thousands of trees were blown down, buildings were 
damaged, and one person injured. Thunderstorms accom- 
panied by hail were also reported from North Carolina. 

13th.—Hail ruined the crops over a strip of country in 
Wake County, N.C. 

14th.—High winds and tides prevailed on the New Jersey 
coast early in the morning of the 14th. The force of the 
winds was so great that several persons were blown overboard 
from wharves and vessels. The New England coast was also 
swept by unusually strong winds on the same date. 

15th.—Severe thunderstorms were noted in portions of 
Maryland and Wisconsin. 

16th.—High winds swept over portions of Nebraska. One 
dwelling and several small buildings were destroyed, one 
person killed, and three injured at Republican City, Nebr. 
An incipient tornado cloud was observed near Bismarck, N. 
Dak., on the same date; no damage. 

17th.—A strong wind created much alarm and some damage 
to property at Guthrie, Okla. Portions of Payne, Noble, and 
Logan counties, in the same Territory, were also visited by a 
severe wind storm. Damage confined to crops and fences. 

18th.—A waterspout was observed about one-half mile be- 
yond the Charleston jetties, Charleston harbor, moving slowly 
northeastward. 

20th.—Severe thunderstorms were observed in Wisconsin. 

21st.—Severe thunderstorms occurred at St. Louis and Ma- 
comb, Mo. At the first-named place it was reported that 
property was damaged to the extent of $10,000. The storm 
was also felt in Iowa, Indiana, and Ohio. Violent thunder- 
storms also prevailed in northern New Jersey, eastern New 
York, and New England, and an incipient tornado was re- 
ported as having occurred at Nutley, N. J. Considerable dam- 
age was done by asevere thunderstorm at Poughkeepsie, N. Y., 
and also in the Nashua Valley, N. H. The damage at Pough- 
keepsie was estimated at $25,000. 

22d.—Hailstorms of considerable severity were réported 
from portions of Illinois, Kansas, Nebraska, Oklahoma, and 
Georgia. 

23d.—Torrential rains in southeastern Ohio, and in Mar- 
shall, Wetzel, and Tyler counties, W. Va., caused destructive 
floods in the tributaries of the Ohio, particularly the Little 
Muskingum. Cloud-bursts werealso reported from Jefferson- 
ville, Ind., and Hopkinsville Ky. Clark Co., Mo., was visited 
by a severe hailstorm. 

24th.—A minor tornado passed over Clayton, Wis. Two 
persons were injured, six houses destroyed, and a few barns 
wrecked. 

25th.—Severe thunderstorms passed over Detroit, Mich., 
and Creston, lowa, houses were unroofed, and fences, chim- 
neys, and awnings blown down. 


One dwelling was wrecked, one person killed, and one injured. 
Damage about $1,000. 

The loss of life during the month was: By violent winds, 
3; by lightning, 45. 


TEMPERATURE OF THE AIR. 
{In degrees Fahrenheit.] 

The mean temperature is given for each station in Table 
II, for voluntary observers. Both the mean temperatures and 
the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The monthly mean temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 
stations e variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table II. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for 29 stations selected out 
of 82 that maintain continuous thermograph records. 

The distribution of the observed monthly mean temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart IV; the lines are drawn over the 
Rocky Mountain Plateau Region, although the temperatures 
have not been reduced to sea level, and the isotherms, there- 
fore, relate to the average surface of the country occupied by 
our observers; such isotherms are controlled largely by the 
local topography, and should be drawn and studied in con- 
nection with a contour map. 

The highest mean temperatures were: Yuma, 88.8; Galveston 
and Key West, 82.3; Corpus Christi, 80.6; Port Eads, 80.2. 
The lowest mean temperatures were: Tatoosh Island, 53.0; 
East Clallam, 53.4; Port Angeles, 53.8; Eureka, 54.0; Neah- 
bay, 54.5; Port Crescent, 55.1; Pysht, Fort Canby, and East- 
port, 56.4. Among the Canadian stations the highest were: 
Medicine Hat, 66.2; Spences Bridge, 65.9; Winnipeg, 65.0; 
Toronto, 64.1; Montreal, 63.6; Kingston, 63.4. The lowest 
were: St. Johns, 51.0; Banff, 52.6; Father Point, 52.3; Yar- 
mouth, 54.6. 

As compared with the normal for June the mean tempera- 
ture for the current month was in excess over the Plateau 
Region, the Ohio Valley, and Lake Region, and deficient on the 
Pacific Coast. The greatest excesses were: Phoenix, 5.7; Abi- 
lene, 5.0; Swift Current, 4.8; Marquette, 4.4; Rapid City, 
Port Stanley, and Winnemucca, 4.2; Yuma, 4.0. The great- 
est deficits were: San Francisco, 2.6; Lynchburg, 2.4; Port- 
land, Oreg., and Columbia, Mo., 2.1; New York, 1.8; Lexing- 
ton and Charlotte, 1.7; Point Reyes Light, 1.6. 

Considered by districts the mean temperatures for the cur- 
rent month show departures from the normal as given in Table 
I. The greatest positive departures were: Southern Slope 
(Abilene), 5.0; southern Plateau, 3.3. The greatest negative 
departures were: Middle Atlantic and north Pacific, 0.8. 

The years of highest and lowest mean temperatures for June 
are shown in Table I of the Review for June, 1894. The 
mean temperature for the current month was the highest 
on record at: Abilene, 83.1; Palestine, 81.6; Fort Smith, 
78.4; Pueblo, 72.0; Santa Fe, 69.0; Idaho Falls, 62.4; Baker 
City, 59.6. It was the lowest on record at: Columbia, Mo., 
72.8; Neahbay, 54.5. 

The maximum and minimum temperatures of the current 
month are given in Table I. The highest maxima were: 117, 
Yuma (12th); 115, Phoenix (frequently) ; 106, Fresno (14th) ; 
105, Abilene (8th), Walla Walla (28th); 104, Dodge City 
(14th); 103, El Paso (16th); 102, Redbluff (16th); 100, 
Oklahoma (15th), San Antonio (18th), Palestine (28th). 
The lowest maxima were: 64, Eureka (7th); 65, Point Reyes 
Light (23d); 69, Tatoosh Island (26th). The highest min- 
ima were: 73, Galveston (10th); 71, Key West (13th); 70, 


27th.—A minor tornado passed over West Louisville, Ky.| Port Eads (2d); 69, New Orleans (23d), Jupiter (14th), 
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Tampa (28th); 68, Corpus Christi (17th). The lowest min- 
ima were: 33, Idaho Falls (11th); 34, Baker City (10th); 
36, Lander (11th), Northfield (3d); 37, Sault Ste. Marie 
(2d), Roseburg (10th), Pysht and East Clallam (13th). 

The years of highest maximum and lowest minimum a 
tures are given in the last four columns of Table I of the 
current Review. During the present month the maximum 
temperatures were the highest on record at: Yuma, 117; 
Walla Walla, 105; Palestine, 100; Roseburg,98; Idaho Falls, 
91; San Diego, 89; Port Angeles, 83. The minimum tempera- 
tures were the lowest on record at: Meridian, 58; Idaho Falls, 
33. 

The greatest daily range of temperature and data for computing 
the extreme and mean monthly ranges are given for each of the 
regular Weather Bureau stations in Table I. The largest 
values of the greatest daily ranges were: Miles City, 49; 
Lander, Pueblo, Idaho Falls, Port Crescent, Roseburg, and 
San Luis Obispo, 46; North Platte, Havre, and Winnemucca, 
44. The smallest values were: Hatteras, 14; Key West and 
Tatoosh Island, 16; Jupiter and Galveston, 17; Kittyhawk, 
Point Reyes Light, and Eureka, 18; Block Island, 19; Wil- 
mington, and Corpus Christi, 20. Among the extreme monthly 
ranges the largest were: Walla Walla and Roseburg, 61; San 
Luis Obispo, 60; Fresno,59; Idaho Falls and Dodge City, 58; 
Miles City, 57; Spokane and Baker City, 56. The smallest 
values were: Galveston and Hatteras, 17; Key West, 18; 
Jupiter, 19; Eureka, 20; Port Eads, 21; Tatoosh Island, 23. 

he accumulated monthly departures from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
average departures are given in the third column for compari- 
son with the departures of current conditions of vegetation 


from the normal condition. 

Accumulated Accumulated 

departures. departures. 

Districts. a Districts. 
ver- ver- 
o 
Middle Atlantic..... ..... 0.4 | New England ............ —12) —0.2 
South Atlantic........... 1.4 Florida Peninsula........ —9%7| —1.6 
West 1.3 | East —1.2) —0.2 
Ohio Valley and Tenn..... 1.6 | North Pacific............ —3.7| —0.6 
Lower Lake .. 1.6 | Middle Pacific............ —0.1 
Upper Lake 3.4 
Missouri Valley 3.4 
Northern Slope .......+.... 1.7 
Middie 3.7 
Abilene (southern Slope). 3.7 
Southern Plateau ......... 1.3 
Middle Plateau ........... 0.4 
Northern Slope............ 2.1 
South 0.8 
MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of s , or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-points for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 p. m., daily, are given in Table I. 

The rate of evaporation from a special surface of water on 
muslin at any moment determines the temperature of the 
wet-bulb thermometer, but a properly constructed evaporome- 
ter may be made to give the quantity of water evaporated 
from a similar surface during any interval of time. Such 
an evaporometer, therefore, would sum up or integrate the 
effects of those influences that determine the temperature 
as given by the wet bulb; from this quantity the average 
: 7 of the air during any given interval of time may be 

uced. 


Measurements of evaporation within the thermometer 
shelters are difficult to make so as to be comparable at tem- 
peratures above and below freezing, and may be replaced by 
computations based on the wet-bulb temperatures. The ab- 
solute amount of evaporation from natural surfaces not pro- 
tected from wind, rain, sunshine, and radiation, are being 
made at a few experimental stations and will be discussed in 
special contributions. 

Sensible temperatures.—The sensation of temperature experi- 
enced by the human body and ordinarily attributed to the 
condition of the atmosphere depends not merely on the tem- 
perature of the air, but also on its dryness, on the velocity 
of the wind, and on the suddenness of atmospheric changes, 
all combined with the physiological condition of the observer. 
A complete expression for the relation between atmospheric 
conditions and nervous sensations has not yet been ob- 
tained. 


PRECIPITATION. 
[In inches and hundredths. ] 


The distribution of precipitation for the current month, as de- 
termined by reports from about 2,500 stations, is exhibited 
on Chart III. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
was heaviest in Florida and heavy in small areas within Mis- 
souri, Alabama, Louisiana, and the western part of North 
Carolina. It was least, viz, 0.00 in Central California and 
the adjacent portions of Nevada and Arizona. 

The larger values at regular stations were: Tampa, 13.4; 
Pensacola, 12.5; Jacksonville, 9.4; Jupiter, 8.9; New Or- 
leans, 8.2; Charleston and Meridian, 7.6; Mobile, 7.2. 

The diurnal variation, as shown by tables of hourly means 
of the total precipitation, deduced from self-registering gauges 
kept at the regular stations of the Weather Bureau, is not 
now tabulated. 

The current y rer from the normal precipitation are 
given in Table I, which shows that precipitation was in ex- 


~|cess at many stations on the Atlantic Coast as also generally 


in Florida, southern Georgia, Alabama, Mississippi, and west- 
ern Louisiana. Elsewhere it was generally deficient. The 
large excesses were: Mobile, 7.1; Tampa,6.5; Galveston, 4.5; 
Yarmouth, 4.4; Norfolk, 3.7; Detroit, 3.3; New York, 3.2. 
The large deficits were: Omaha, 3.8; Palestine, 3.5; Kansa 
City, 2.9; Fort Smith, 2.8; Des Moines, 2.7. 

The average departure for each district is also given in Table 
I. .By dividing hens by the respective normals the following 
corresponding percentages are obtained (precipitation is in 
excess when the percentages of the normals exceed 100) : 

Above the normal: Middle Atlantic, 119; Florida, Penin- 
sula, 144; east Gulf, 129; Lower Lake, 103. 

Normal: Southern Plateau, 100. 

Below the normal: New England, 97; south Atlantic, 92; 
west Gulf, 39; Ohio Valley pes. Tennessee, 83; upper Lake, 
60; lower Lske, 76; upper Mississippi, 76; Missouri Valley, 
71; northern Slope, 70; middle Slope, 84; southern Slope, 
(Abilene), 66; middle Plateau, 27; northern Plateau, 65; 
north Pacific, 85; middle Pacific, 20; south Pacific, 0.00. 

The years of greatest and least precipitation for June are 
given in the Review for June, 1890. The precipitation for 
the current month was the greatest on record at: Vineyard 
Haven, 3.59; Meridian, 7.55; Tampa, 13.42. It was the least 
on record at Northfield, 1.62; Nashville, 1.82; Palestine, 0.71; 
Pueblo, 0.35. 

The total accumulated monthly departures from normal pre- 
cipitation from January 1 to the end of the current month 
are given in the second column of the following table; the 
third column gives the ratio of the current accumulated pre- 
cipitation to its normal value. 
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but is necessary when the duration of cloudiness is alone de- 


The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table 1; its complement, or oe of clear sky, is given 

I. 


OF DURATIONS AND AREAS, 


The sunshine registers give the durations of effective sunshine 
whence the duration relative to possible sunshine is derived ; 
the observer’s personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
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sired, as is usually the case. 
Districts | Districts. 3s 
= 
| 
Inches. | Per ct. D . | Perct.| 
North Dakota............. 3.00| 129 || New England ............ — 3.60 si|in the last column of Table 
e Plateau ........... u — 6B. 
North Pacific.............- 5.30 116 | Florida Peninsula........ — 0.10 99 COMPARISON 
Middle Pacific............. 2.70 114 |) — 4.00 R2 
West Gulf ................ — 6.20 73 
Ohio Valley and Tenn....| — 6.70 74 
Lower Lakes ............- — 0.30 98 
Upper Lakes .......-...-- — 2.40 85 
Upper Mississippi ........ — 0.70 96 
Northern Slope .......... — 0.40 % 
Middle Slope ............ — 2.60 79 
Abilene (southern Slope).| — 6.90 48 
Southern Plateau ....... — 0.80 70 
Northern Plateau........ — 0.80 92 
Sonth Pacific. ............ — 1.90 76 


Details as to excessive precipitation are given in Tables 
and XIII. 
HAIL. 


The following are the dates on which hail fell in the 
respective States: 

Alabama, ], 2, 22,26. Arizona, 20, 25, 29, 30. Arkansas, 
1,2,8,17,21. Colorado, 2,5, 6,9, 10, 19 to 25, 28,30. Georgia, 
1,4, 10,16. Idaho, 1, 2,3, 5, 8, 15, 17, 18, 27, 29,30. Illinois, 
6, 7,8, 17, 19,24,27. Indiana, 3,4,8. Iowa, 5, 6, 7, 16, 20, 23, 
24, 25,27,28. Kansas, 1, 3, 4, 6, 16, 17, 18, 20 to 25,27. Ken- 
tucky, 5,8, 12,16,17. Maine, 11,18. Maryland, 16. Massa- 
chusetts,21. Michigan, 2, 5,7, 14, 25. Minnesota, 4, 5, 6, 18, 
24, 26, 27. Mississippi, 1,16. Missouri, 1, 6,7, 17, 21, 22, 23, 
25. Montana, 3, 4,17, 22,23. Nebraska, 3 to 7, 16, 19, 20, 21, 
24 to 27,30. New Hampshire, 11,21. New Jersey, 9, 18, 21. 
New Mexico, 22, 25,28. New York,14. North Carolina, 9, 13. 
North Dakota, 2, 15, 16, 20, 21,27. Ohio, 3, 6,7, 11, 18, 14, 15, 
25. Oklahoma,7. Oregon, 5, 9,16, 29,30. Pennsylvania, 16, 
17, 20. South Dakota, 4, 6, 10, 14 to 17, 20, 22, 29, 30. Ten- 
nessee, 1,15. Utah, 1, 2,3, 16, 22,29. Virginia, 15,18. Wis- 
consin, 6, 7, 14, 15, 18, 19, 24,25, 27. Wyoming, 17, 18, 23, 24. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 17 regular sta- 
tions of the Weather Bureau by its photographic, and at 
23 by its thermal effects. At one station records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric sheets show seventy- 
fifth meridian time; for convenience the results are all given 
in Table XI for each hour of local mean time. 

Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 


after sunrise and before sunset, because, even in a cloudless | San Fran 


sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special observations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table XI, there results 
a complete record of the clearness of the sky from sunrise to 
sunset in the neighborhood of the sun. The twilight 


correction is not needed when the self-registers are used for 
ascertaining the duration of a special intensity of sunshine, 


steady motion past the sun and are uniformly scattered over 
the sky, the percentages of duration and of area agree closely. 
For the sake of comparison, these percentages have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the observers’ personal estimates of percentages of area of 
clear sky ; the average excess for June, 1896, is 12 per cent for 
photographic and 16 per cent for thermometric records. 

The details are shown in the following table, in which the 
stations are arranged according to the greatest possible dura- 
tion of sunshine, and not according to the observed duration 
as heretofore. 


5 a Instrumental record 
£8 of sunshine. 
Stations. 23 =| E 
5 
ja 
Hre.| | $ % 
Portland, Oreg.* PIV TITIT MT { P. 471.7 61 62 
Bastport, Me. P.| 466.7; 45| 60 15 
Northfield, Vt P.| 468.5 | 51 | 414 ).....]...... 
Rochester, N.Y sone T.| 450.9 | G7 7 7 
Cleveland, OhiO P.| 456.2) 683 | +418 |.....!...... 
Des Moines, Lowa... SD 61; +22 
Detroit, Mich. T.| 406.2) 61 70 
Dubuque, Iowa T.| 456.2 | 45 ve 26 
Cal... P.| 451.9] 57) +1 
Salt LakeCity, P.| 41.9) 40) 83 | +84 |.....]...... 
Colorado Springs, Colo T.| 449.0 | 44 54; +10 
P.| 449.0) 50 | 67 | 417 
Philadelphia, T.| 449.0) 37 67 
666-00 0008 cued T.| 445.9 | B7 8 
cove T.| 445.9] 57 81 24 
Kansas City, M0...... P.| 445.9) 46) 
BE. Loomis, MO cece 71 +22 
P.| 64| 80| +16 |.....|...... 
n cisco T.| 448.1 | FO V7 
P.| 487.2] 64| 7 | +15 |.....)...... 
Atlanta, | T.| 481.5) 60)..... 18 
San Diego, P.| 4288.7] 60 
New Orleans, 1T. | 420.9 | GB 62 0 
Galveston, TeX. 419.0] 82) 88 | + 


*Record by both methods. ** Record incomplete. 
WIND. — 


The prevailing winds for June, 1896, viz, those that were 
recorded most frequently, are shown in Table I for the regular 


Weather Bureau stations. 


| 
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The resultant winds, as deduced from the personal observa-| Auroras were reported most frequently in: New Hampshire, 

tions made at 8 a. m.and 8 p.m., are given in Table [X.|7 days; North Dakota, 5; Minnesota and Wisconsin, 4; Del- 

These latter resultants are also shown ew on Chart) aware, 3. 

1V, where the smal! figure attached to each arrow shows the CANADIAN REPORTS. 

number of hours that this resultant prevailed, on the assump- aes : 

tion that each of the morning and evening observations rep- Thunderstorms were reported as follows: Grindstone, 19th ; 
Grand Manan, 2Ist, 22d; Yarmouth, 9th, 22d; St. Andrews, 

resents one hour’s duration of a uniform wind of average | - 

2ist, 22d; Charlottetown, 22d: Chatham, 4th, 18th; Father 
velocity. These figures indicate the relative extent to which | Point, 22d; Quebec, 4th, 18th, 21et, 22d, 29th: Montreal 
winds from different directions counterbalanced each se ae 7th, 21st: Rockliffe. 6th . Toronto, 6th, 7th, 21st, 28th ; Port 
HIGH WINDS. Stanley, 6th, 7th, 8th, 9th, 21st, 25th; Saugeen, 26th; Parry 


Maxinum wind velocities of 50 miles or more per hour Sound, 5th; Port Arthur, 18th, 27th; Winnipeg, 4th, 15th, 
were reported during this month at regular stations of the 24th, 26th; Minnedosa, 4th, 14th, 16th, 18th, 26th, 27th; 
Weather Bureau as follows (maximum velocities are averages | Qu’Appelle, 16th, 22d, 26th; Medicine Hat, 5th, 10th; Swift 
for five minutes; extreme velocities are gusts of shorter du-| Current, 2d, 3d, 19th, 283d; Banff, 2d; Edmonton, Ist, 2d, 
ration, and are not given in this table): Sth, 12th, 16th, 18th, 22d, 26th; Battleford, 2d,. 14th, 15th, 


— | 18th, 21st, 23d. 


s|¢ | s | ¢ Auroras were reported as follows: Father Point, 5th, 7th, 
Stations. 3 3 Stations. P z 3 14th, 15th, 16th, 17th; Quebec, 2d, 14th, 15th, 16th, 17th, 
3 G 5 | zis 26th, 29th; Montreal, 16th; Toronto, 26th; Winnipeg, 8th, 
Te | 8 oth; Minnedosa, Ist; Banff, 9th, 11th, 13th, 14th, 2ist, 23d; 

al —w | Prince Albert, 9th, 15th, 17th, 30th. 

Amante, 3 Huron, 8. Dak ......... | | 
Do. n. | Pierre, 8. | sw. | INLAND NAVIGATION. 

Block Isiand, | St. Louis, | nw. The extreme and average stages of water in the rivers for 
%| the current month are given in Table VIII, from which it 
Fort Canby, Wash...... 7) SA) se. | |appears that the Willamette, at Portland, Oreg., remained 


+ | above the danger line from the Ist to the 25th, being highest, 
ATMOSPHERIC ELECTRICITY. (23.8, on the 23d, 24th, and 25th. The only other cases in 

Numerical] statistics relative to auroras and thunderstorms which the r ivers approached the danger line were the lower 
are given in Table X, which shows the number of stations | Missouri, which rose to within 3 or 4 feet, and the upper 
from which meteorological reports were received, and the Mississippi, which rose to within 1, 2, or 3 feet of the danger 


number of such stations reporting thunderstorms (T) and _ line. 


auroras (A) in each State and on each day of the month, re-| On the 6th heavy rainstorms occurred in the interior of 
Ohio; also in Marshall County, W. Va., and in Belmont County, 


Thunderstorms.—The dates on which reports of thunder- Ohio, all in the vicinity of Wheeling, W.Va. Asa result, the 
storms for the whole country were most numerous were; tributaries of the Ohio rose very suddenly. Three lives were 
6th, 243; 7th, 245; Sth, 229; 9th, 200; 17th, 213; 20th, 204; lost by drowning and a large amount of railroad property, 
Qist, 335; With, 216; 202. bridges, trestles, etc., was destroyed. 
Thunderstorm reports were most numerous in: Ohio, 424;_ Destr uctive rain and wind storms occurred in Minnesota, 
Missouri, 298; North Carolina, 219; Illinois, 210, Wisconsin, Iowa, Illinois, and Missouri. Five persons were 
Thunderstorms were most frequent in: Florida, 29 days; drowned, a number were injured by the wind; hundreds of 
Alabama, Colorado, Illinois, Missouri, South Dakota, and West | cattle, sheep, and hogs were drowned. Newspaper estimates 


Virginia, 26; Idaho, lowa, North Carolina, and Ohio, 25. place the damage at half a million dollars. 
Auroras.—The evenings on whieh bright moonlight must METEOROLOGY AND NETISM 
have interfered with observations of faint auroras are assumed -_ = — j 
By Prof. Fran« H. Biertow. 


to be the four preceding and following the date of full 
moon, viz, from the 20th to the 28th, inclusive. On the re-| For a description of the methods of constructing the tables 


maining twenty-one days of this month 40 reports were re-| and curves of Chart V, see the Weatuer Review for October, 
ceived, or an average of about2 per day. Thedates on which 1895, and January, 1896. The numbers in the columns H. 
the number of reports especially exceeded this average were: | and D. are added respectively to the mean values for Wash- 
5th, 5; Sth and Lith, 4; 29th, 8. : ‘| ington and Toronto, i. e., H=0.18250; D=180.’0. The values 

Auroras were reported by a large percentage of observers of the vertical force are omitted, as well as dz, s and «, which 
in: Delaware, 50; New Hampshire, 30; Maine, 12. | depend upon it. 


CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con-| _Arizona.—The mean temperature was 83.6°, or 6.6° above normal; the 
| highest was 127°, at Fort Mojave on the 15th, and the lowest, 35°, at 


ee ‘tt rs several pees and Territories are taken from Flagstaff on the 4th. The average precipitation was 0.24, or 0.12 below 
the monthly reports of the respective services. normal; the greatest monthly amount, 1.81, fell at Fort Huachuca. 

Snowfall and rainfall are expressed in inches. Nineteen stations reported no precipitation. 

Alabama.—The mean temperature was 77.2°, or 0.6° below normal;| Arkansas.—The mean temperature was 77.7°, or 0.8° above normal; 
the highest was 100°, at Ashville on the 26th, 27th, and 30th, at Eufaula the highest was 103°, at Malvern on the 27th, and the lowest, 48°, at 
on the 29th, and at Goodwater on the 30th; the lowest was 48° at Val- Silver Springs on the 3d. The average precipitation was 1.91, or 2.14 
leyhead on the 15th. The average precipitation was 5.24, or 0.44 above | below normal; the greatest monthly amount, 4.65, fell at Stuttgart, and 


normal; the greatest monthly amount, 13.15, fell at Daphne, and the | the least, 0.10, at Texarkana. 
least, 1.94, at Opelika. California.—The mean temperature was 72.5°, or 1.7° above normal; 
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the highest was 130°, at Voleano Springs on the 12th, and the lowest, 
21°, at Bodie onthe llth. The average precipitation was 0.03, or 0.28 be- 
low normal; the greatest monthly amount, 1.10, fell at Mountain Home 
Hill, Tulare County, at an elevation of 6,680 feet. Numerous stations 
reported precipitation.” 

Colorado,—The mean temperature was 3.0° above normal; the high- 
est was 107°, at Lamar on the 14th, and at Delta on the 17th, the low- 
est, 22°, occurred at Alma. The average precipitation was 1.02, or 
about 0.34 below normal; the greatest monthly amount 3.99 fell at 
Fleming. No precipitation occurred at Delta. ; 

Florida.—The mean temperature was 79.8°, or 0.2° below normal; the 
highest was 100°, at Emerson on the Ist and 20th, and the lowest, 54°, 
at Tallahassee on the 3d. The average precipitation was 10.78, or 5.16 
above normal; the greatest monthly amount, 20.90, occurred at Fort 
Myers, and the least, 3.10, at Key West. 

Georgia.—The mean temperature was 78.0°, or about normal; the 
highest reported was 104°, at Albany on the 30th, and the lowest, 46°, 
at Clayton on the Mth. The average precipitation was 5.55, or about 
the usual amount; the greatest monthly amount, 7.81, fell at Quitman, 
and the least, 0.90, at Monticello, 

Idaho.—The mean temperature was 62.2°; the highest was 103°, at 
Lewiston and Payette on the 28th and Pollock on the 29th; the lowest 
was 25°, at Murray on the 3d and Swan Valley on the llth. The aver- 
age precipitation was 1.08; the greatest monthly amount, 3.24, fell at 
Grangeville, and the least, 0.05, at Downey. 

Itinois.—The mean temperature was 71.4°, or 0.4° above normal; the 
highest was 100°, at Mascoutah on the 20th, and the lowest, 39°, at Fort 
Sheridan on the Ist and at Dwight on the 4th. The average precipi- 
tation was 3.88, or 0.72 below normal; the greatest monthly amount, 
8.29, fell at Cisne, and the least, 1.59, at Sycamore. 

Indiana.—The mean temperature was 71.2°, or 0.9° below normal; 
the highest was 100°, at Angola on the 25th, and the lowest, 40°, at 
Hammond on the 10th. The average precipitation was 4.29, or 0.26 
above normal; the greatest monthly amount, 7.59, fell at Scottsburg, 
and the least, 2.04, at Syracuse. 

Jowa.—The mean temperature was 69.1°, which is the normal for the 
month; the highest was 100°, at Malvern on the 16th, and the lowest, 
40°, at Audubon on the Ist. The average precipitation was 3.11, or 1.84 
below normal; the greatest monthly amount, 7.89, fell at Atlantic, and 
the least, 0.81, at Vinton. 

Kansas.—The mean temperature was 74.1°, or 0.4° above normal; the 
highest was 114°, at Meade on the 4th, and the lowest, 39°, at Colb 
on the Ist. The average precipitation was 4.52, or 0.01 above normal; 
the greatest monthly amount, 9:97, fell at Salina, and the least, 0.86, at 
Ulysses. 
rentucky—The mean temperature was 73.5°, or 1.0° below normal; the 
highest was 98°, at Ashland on the 7th and at Pryorsburg on the 19th; 
the lowest, 46°, at Eubanks on the 12th. The average precipitation 
was 4.64, or 0.56 above normal; the greatest monthly amount, 11.22, 
fell at Blandville, and the least, 2.02, at Fords Ferry. 

Louisiana—The mean temperature was 80.1°, or 0.9° above normal; 
the highest was 104°, at Liberty Hill on the 20th; the lowest, 50°, at 
Oberlin on the 3d, and Davis, Oxford, and Robeline on the 13th. The 
average precipitation was 5.73, or 0.45 below normal; the greatest 
monthly amount 12.84, fell at Wallace, and the least, 0.31, at Lake 
Providence. 

Maryland.—The mean temperature was 70.4°, or 1.7° below normal; 
the highest was 100°, at Western Port on the 20th, and the lowest, 32°, 
at Deer Park on the 2d. The average precipitation was 4.03, or 0.57 
above normal; the greatest monthly amount, 7.63, fell at Dover, Del., 
and the least, 1.61, at Distributing Reservoir, D. C. 

Michigan.—The mean temperature was 65.8°, or 1.0° below normal; 
the highest was 97°, at Bronson on the 6th, and the lowest, 31°, at 
Baraga and Lathrop on the Ist. The average precipitation was 2.92, or 
0.29 below normal; the greatest monthly amount, 7.16, fell at Battle 
Creek, and the least, 0.64, at Muskegon. 

Minnesota.—The mean temperature was 66.5°, or 9.7° below normal; 
the highest was 100°, at Dawson on the 24th, and the lowest, 30°, at 
Tower on the 4th. The average precipitation was 4.06, or 0.43 above 
normal; the greatest monthly amount, 9.76, fell at Luverne, and the 
least, 1.52, at Ada 

Mississippi.i—The mean temperature was 78.5°, or 0.5° below normal; 
the highest was 104°, at Columbus on the 27th, and the lowest, 46°, at 
Corinth on the 13th. The average precipitation was 4.50, or 0.25 above 
normal; the greatest monthly amount, 10.21, fell at Hazelhurst, and 
the least, 0.20, at Hernando. 

Missouri.—The mean temperature was 72.2°, or 1.3° below normal; 
the highest was 101°, at Grovedale and Prineeton on the 19th, and the 
lowest, 45°, at Mineral Springs on the 3d. The average precipitation 
was 3.82, or 0.04 below normal. The greatest monthly amount, 9.97, 
fell at Hastian, and the least, 0.77, at Princeton. The precipitation for 
the month was very unevenly distributed, being far in excess of the 
normal at some stations, while at others, in the same section of the 
State, there was a marked deficiency. The heaviest rains occurred in 
the east-central, central, and southeastern portions of the State, where, 
over considerable areas, the total for the month exceeded 6 inches, and 


at a few stations even 8 inches, while portions of the northern and 
western sections received less than 2 inches. 

Montana.—The mean temperature was 63.0°, or 2.0° above normal; 
the highest was 106°, at Radersburg on the 27th, and the lowest, 27°, at 
Wibaux on the 4th and at Radersburg on the 5th. The average pre- 
cipitation was 1.76, or 0.15 below normal; the greatest monthly amount, 
7.50, fell at Fort Custer, and the least, 0.54, at Kalispell. tasty sec- 
tions were visited by severe local thunderstorms and heavy downpours 
of rain. 

Nebraska.—The mean temperature was 70.7°, or 1.2° above normal; 
the highest was 105°, at Curtis on the 18th, and the lowest, 39°, at Lex- 
ington on the llth. Theaverage precipitation was 4.04, or 0.21 above 
normal. The heaviest rainfall occurred in the northeastern section of 
the State, where the average for the month was 4.52. The least wasin 
the western section, where the average was 2.85. The largest rainfall 
reported at any one station was 16.17 at Greeley Center, and the least, 
1.30, at Fort Robinson. 

New England.—The mean temperature was 63.3°, or 1.6° below nor- 
mal; the highest was 96°, at Lawrence, Mass., on the 20th, and the low- 
est, 32°, at Lancaster, N. H., on the 3d. The average precipitation was 
2.73, or 0.44 below normal; the greatest monthly amount, 5.71, fell at 
Waterbury Conn., and the least, 1.13, at Vernon, Vt. 

New Jersey.—The mean temperature was 68.1°, or 1.3° below normal; 
the highest was 97°, at Toms River on the 9th, and the lowest, 37°, at 
Charlotteburg on the 3d. The average precipitation was 5.46, or 1.48" 
above normal; the greatest monthly amount, 13.45, fell at Ocean City, 
and the least, 2.64, at Cape May City. 

New Mexico.—The highest temperature was 114°, at Rincon on the 
17th and the lowest, 22°, at La Belle on the 13th. Thegreatest monthly 
precipitation, 3.00, fell at Shattucks Ranch; no precipitation at Fort 
Bayard and only “trace” at Aztec and Fort Wingate. 

New York.—The mean temperature was 64.7°, or 1.2° below norma); 
the highest was 96°, at Mount Morris on the 8th, and at Watertown on 
the 9th; the lowest, 31°, at Arcade, New Lisbon and South Canisteo on 
the 3d. The average precipitation was 3.16, or 0.27 below normal; the 
greatest monthly amount, 6.67, fell at Brooklyn, and the least, 1.43, at 
Lockport. 

North Carolina.—The mean temperature was 73.1°, or 1.2° below nor- 
mal; the highest was 97°, at Chapel Hill on the 26th, and the lowest, 
39°, at Linville on the 15th. The average precipitation was 5.36, or 
0.93 above normal; the greatest monthly, 10.18, fell at Willeyton, and 
the least, 2.34, at Hatteras. 

North Dakota.—The mean temperature was 65.6°, or 1.0° above normal; 
the highest was 97°, at Kelso on the 30th, and the lowest, 37°, at For- 
man on the 2d. The average precipitation was 3.80, or 0.38 above nor- 
mal; the greatest monthly amount, 7.08, fell at Berthold Agency, and 
the least, 0.94, at Kelso. 

Ohio.—The mean temperature was 69.5°, or 0.7 below normal; the 
highest was 98°, at Defiance on the 6th and Bethany on the 19th; the 
lowest, 33°, at Green hill on the 2d. The average precipitation. was 
4.81, or 0.87 above normal, one of the wettest Junes on record; the 
greatest monthly amount, 10.78, fell at Warren, and the least, 1.44, at 
Rockyridge. 

Okluhoma.—The mean temperature was 78.9°; the highest was 109°, 
at Norman on the 15th, and the lowest, 45°, at Winnview on the Ist, 
and at Pond Creek on the lith, The average precipitation was 3.28; 
the greatest monthly amount, 7.26, fell at Stillwater, and the least, 
0.67, at Kemp. 

Pennsylvania.—The mean temperature was 67.4°, or 2.3° below normal; 
the highest was 98°, at Aqueduct on the 20th, and the lowest, 32°, at 
St. Marys on the 2d and at Shinglehouse on the 3d. The average pre- 
cipitation was 4.64, or 0.90 above normal; the greatest monthly amount, 
9.11, fell at Indiana, and the least, 1.89, at at bop h 

South Carolina.—The mean temperature was 77.9°, or 0.4° above nor- 
mal; the highest was 102°, at Gillisonville and Shaws Forks on the 26th, 
and the lowest, 52°, at Clemson College and Greenville on the 14th. 
The average precipitation was 5.42, or 0.80 above normal; the greatest 
monthly amount, 10.45, fell at St. Georges, and the least, 1.94, at Clem- 
son College. 

South Dakota.—The mean temperature was 67.0°, or about 2.0° above 
normal; the highest was 104°, at Cherry Creek on the 29th, and the 
lowest, 29°, at Plankinton on the Ist. The average precipitation was 
4.13, or 0.63 above normal; the a monthly amount, 7.0, fell at 
Millbank, and the least, 1.25, at Farmingdale. 

Tennessee.—The mean temperature was 74.0°, or about normal; the 
highest was 99°, at Arlington on the 22d, and the lowest, 48°, at Tulla- 
homa on the 14th. The average precipitation was 4.54, or 0.20 above 
normal; the greatest monthly amount, 8.85, fell at MeMinnville, and 
the least, 1.63, at Bolivar. * 

Texas.—The temperature on an average for the State was 2.7° above 
normal. There was a general excess in all localities except over the 
extreme western portion of the State, where there was a slight deti- 
ciency. The excess ranged from 0.6° to 3.5° over the coast district and 
southwest Texas, and from 3.2° to 5.0° over north, central, and east 
Texas, with the greatest in the vicinity of Abilene. The highest was 
111°, at Roby on the 9th, and the lowest, 45°, at Happy on the 12th. 
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The precipitation on an average for the State was 2.02 below normal. 
There was a general deficiency east of the one hundredth meridian, 
while to the westward there was a general excess, with the greatest in 
the vicinity of Fort Ringgold (Rio Grande City), where it amounted to 
1.65. The deficiency for the month ranged from 0.83 to 3.95 over north, 
central, east, and southwest Texas, and from 0.48 to 4.49 over the coast 
district, with the greatest over the extreme eastern portion. The 
greatest monthly amount, 4.03, occurred at Fort Ringgold, while no 
rain fell at several stations. 

Utah.—The mean temperature was 70.0°, or about 2.0° above normal; 
the highest was 112°, at Et. George on the 16th, and the lowest, 21°, at 
at Soldier Summit on the 10th. The average precipitation was 0.20, or 
about 0.50 below normal; the greatest monthly amount recorded was 
2.00, at Thistle. No rain occurred at St. George, Pahreah, and Park 


City. 

Virginia.—'The mean temperature was 71.4°, or 2.3° below normal; 
the highest was 96°, at Bonair on the 29th and at Cape Henry on the 
22d, and the lowest, 35°, at Guinea on the 12th. The average precipi- 


tation was 5.27, or 1.59 above normal; the test monthly amount, 
8.18, fell at Sunbeam, and the least, 1.35, at Birdsnest. 

Washington.—The mean temperature was 59.3°, or 0.6° above normal; 
the highest was 106°, at Moxee on the 28th, and the lowest, 28°, at 
Cascade Tunnel on the 13th. The average precipitation was 1.64, or 
0.26 below normal; the eg monthly amount, 5.12, fell at Monte 
Christo, and the least, 0.07, at Moxee. 

West Virginia.—The mean temperature was 69.3°, or slightly below 
normal; the highest was 95°, at Spencer on the 25th, and the lowest, 
39°, at Bloomery on the 2d. The average precipitation was 5.35, or 
more than 1.00 above normal; the greatest monthly amount, 9.86, fell 
at Monarch, and the least, 2.91, at Spencer. 

Wisconsin.—The mean temperature was 66.8°, or about 1.0° below 
normal; the highest was 95°, at Appollonia on the 22d and at Bayfield 
on the 30th, and the lowest, 29°, at Antigo and Mayford on the Ist. 
The average ———— was 3.37, or slightly below normal. The 

atest monthly amount, 6.83, fell at Viroqua, and the least, 0.51, at 

on 
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KITE EXPERIMENTS AT THE WEATHER BUREAU. 


By C. F. Marvin, Professor of Meteorology, U.8. Weather Bureau. 
(Continued from the May Revrew.] 


AND CONSTRUCTION OF THE WEATHER BUREAU KITES. 
[Continued. 


Characteristics of wing surfaces—The cross-section of the 
wings of birds presents characteristics that are very different, 
as a rule, from those of a section of the surfaces ordinarily 
employed in kites. As wings are evidently highly efficient 
sustaining surfaces, we may do well to analyze their form 
carefully and inquire to what extent and in what respect 
those forms may be copied with advantage in constructing 
kites. Aside from the arched form commonly characteristic 
of wings and which in the same wing probably varies more 
or less in amount with changes of pressure, we observe that the 
front edge is firm, rigid and thick, and thatthe wing becomes 
thinner and more flexible towards the rear edge, which is 
elastic and quite pliable under comparatively feeble forces. 
Muck has been written concerning the advantages of these 
peculiarities by some who have sought to solve the mysteries 
of the sailing flight of large birds. 

Without entering here into a detailed analysis of the action 
of the wind pressure upon a wing and its reaction thereto, I 
am convinced that the peculiar usefulness various writers 
seek to attribute to every detail of the wing structure is very 
much exaggerated and overdrawn. At least grave errors and 
misconceptions have resulted because a sharp distinction has 
not been drawn between the essentially different use of its 
wings made by the bird when employed in gliding or sailing 
flight on fixed wings, as contrasted with flight by flapping the 
wings. 

The action of the wind upon the wings of sailing birds is 
similar in several respects to the action of wind upon kites 
whereas, nothing in the action of ordinary kites resembles the 
wing-flapping of birds. Therefore, whatever qualities of 
wing surfaces are of special advantage in sailing flight may 
also be of advantage in kite surfaces. By far the most im- 
portant of these is the arched character of wing surfaces, 
the advantages of which have already been noticed. In addi- 
tion to this we observe that the wing is thick on the front 
edge. It seems hardly possible that any other consideration 
than that of strength alone can determine what this thick- 
ness should be. If nature could make a wing of adequate 
strength but yet with a smaller sectional area, she would do 


FORMS 


200 


MONTHLY WEATHER REVIEW. 


June, 1896 


so, and we believe it would serve the bird better. Again, the 
wing is also flexible so that the amount of curvature of its 
arched surface changes with different pressures. We are dis- 
posed to rd this as purely an incidental result. To have 
made a perfectly rigid wing, nature would have been obliged 
to make a heavier wing, which would be to the bird’s disad- 
vantage. The flexible wing is lighter, but yet of ample 
strength to resist the strains it may be called upon to bear. 
Although it can be shown that in wing-flapping-flight a slight 
advantage results from some flexibility, yet the s&me can not 
- be shown to obtain to any important degree in sailing flight. 
We are forced, therefore, to the conclusion that for sailing 
flight the flexibility is an incidental quality. Finally, the 
thin, very flexible, feathers of which the rear edge of the 
wing is composed are believed to serve pope useful pur- 
poses in wing-flapping movements; but for sailing flight, in 
which the wings are set at comparatively small angles of in- 
cidence, if there is any special merit in the characteristics of 
the rear edges at all, it is not to any appreciable extent due 
to their flexibility, but rather to the fact that the streams of 
air flowing over the upper and under surfaces are able to unite 
into one stream which is not broken up into objectionable 
eddies and whirls. 

Kites with wing-like surfaces —Grave constructional difficul- 
ties are encountered in giving to the sustaining surfaces of 
kites those qualities that we have pointed out as being advan- 
tageous in the wings of birds. In one of the kites framed in 
accordance with the improved plan of construction described 
in the Weather Review for May (page 164), the cloth was 
left free at the rear edge in order that the surface might be 
thin and pliable, like the rear edge of a bird’s wing. This 
was accomplished by omitting the rectangular frames ordi- 
narily forming the rear edges of thecells. The behavior of this 
kite in the air was, on the whole, very satisfactory. Never- 
theless, the cloth formed into waves and fluttered to a greater 
or less extent, much as other kites having free edges of cloth 
had done. The kite was accidentally broken and the line of 
experiment was not carried any further. The dimensions of 
the kite are given in Table VI, No. 21. 

Improved kite with arched surfaces.—Arching the sustaining 
surfaces of the improved kite is a matter of great simplicity. 


The cloth is simply left just a little slack between the two|p 


frames. Even when thecloth is fitted tight it will still arch u 
ward tosome extent when exposed to wind pressure. To make 
thedepth of the arch about one-twelfth the cord requires, how- 
ever, a slight looseness of the cloth between the frames. 
Thus far, 1 have made no effort to extend the arched effect to 
the side edges of the kite. The connecting sticks between the 
frames are straight. As a result the arched effect is most 
pronounced in the middle “watery: gradually diminishing as 
the sides are approached, where it practically disappears. It 
is thus seen that in this kite the arched form of the sur- 
faces can be secured without any additional material. When 
the first kite made of this form was flown in a moderately 
fresh wind the longitudinal truss was completely broken in 
two within ten seconds from the time the kite was launched. 
The break occurred at the point of attachment of the bridle 
and was caused, it is believed, primarily by the relatively 
ngs pulling power of the arched surfaces. A very similar 
ite of greater area and with seemingly a more frail lon- 
gitudinal truss was flown immediately afterward in fully 
as strong gusts of wind, but with no mishap whatever. When 
the broken truss was replaced by a stronger one the kite was 
flown with remarkable success in very light winds. In fact 
this kite flew when the wind was too light to sustain other 
cellular kites. Up to the first of July, however, no real test 
of the kite with arched surfaces had been made, owing to the 
lack of favorable opportunity. 
Modified longitudinal truss.—When the truss is run through 


the inside of the cells, in the manner heretofore described, the 
slack cloth on the lower sustaining surfaces of the cells is 
partly prevented by the lower rib of the truss from forming 
the most effective arched surfaces. To avoid this difficulty 
the bottom stick of the longitudinal truss is arranged to come 
outside the cell, as shown in Fig. 57, which gives also the 
principal dimensions of the kite referred to in the foregoing 
remarks. 

Other improved kites —While the writer was engaged in de- 
veloping and perfecting the construction of kites by means 
of the rectangular frames already described, Mr. Potter was 
working up certain modified forms of the cells. These were 
trapezoidal in form, rather than rectangular. In the first 
kite made each cell was provided with three, instead of two, 
sustaining surfaces. Long struts were used for spreading out 
the cloth surfaces. This involved cutting a rather large 
slotted hole in the middle surface of each cell to permit the 

assage of the diagonal struts. As a whole, the three-plane 
eature of this kite was not altogether satisfactory and was 
abandoned and a better kite constructed with simply a trape- 
zoidal cell. This is shown in Fig. 58. The cell is spread 
by simply two long diagonal struts, instead of the four em- 
ployed in the original Hargrave rectangle. This construc- 
tion, with two long diagonal struts, was afterwards used for 
rectangular cells, also, and is recommended in preference to 
that shown in Fig. 50." 

Points of advantage—aAs already mentioned, the arrange- 
ment of struts adopted in the trapezoidal cell] simplifies the 
construction considerably, with a slight gain in lightness at 
the same time. The side surfaces being set inclined consid- 
erably to the vertical contribute in a slight degree as sustain- 
ing surfaces. The weight of the kite per unit area is rather 
less than that of the rectangular cell of the same size. There 
is nothing to prevent the cloth from fluttering, and the struts 
crossing within the interior of the cell offer some obstruction 
to the free flow of air through the cell. The oblique position 
of the side planes causes them to shelter in a slight degree 
the outer ends of the top surfaces, and it is believed there are 
more pronounced eddy effects in these corners than in the 
case of a cell of strictly rectangular form. The kites of this 
ie appear to be the most steady and stable of any em- 
oyed. 
This form of kite is easier to make than kites of the frame 
construction, but although the latter are heavier the tests 
show they are superior, as will be brought out in a later sec- 
tion of this article, describing the results obtained. 

The form of construction adopted in the trapezoid cell was 
also employed in making the rectangular cells. Prior to July 
1 exact tests of the relative merits of the two forms had not 
been made. owing to the lack of favorable winds. 

The Weather Bureau Kites—Table VI contains a schedule 
of the dimensions, weights, etc., of the greater part of the 
kites employed in the Weather Bureau experiments made be- 
tween December 1, 1895, and July 1, 1896. Considerable care 
has been expended in the preparation of this table in order to 
give full and accurate information concerning every import- 
ant element. In comparing the results obtained with kites of 
different form, and with different kites of the same form, the 
weight per unit of sustaining area is a most important deside- 
ratum. The weights of the finished kites were therefore al- 
ways determined with care and are given in the table. It is 
strongly recommended that other experimenters, when pub- 
lishing results of their work, be careful to give accurate data 
respecting the weight and the actual sustaining surface, so that 
a proper basis for comparison may be had. It will generally | 
be best to give the total weight, rather than the weight per 
unit area, because the effective sustaining surface may not al- 
ways be the same as the apparent sustaining surface. For 


Fig. 50 will be found in the Weather Review for May, 1896. 
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example, a Malay kite 5 feet high and 5 feet broad appears to 
have a surface 12.5square feet. When made in the usual way 
and with the cloth moderately taut, the lateral surfaces form 
a flat angle with each other, somewhat as shown in Fig. 34’. 

The angle at C E D may sometimes be as much as 30° less 
than two right angles, and in such a case the sustaining effect 
of the 12.5 square feet will be no greater than that of about 
12.1 square feet of surface not bent backward. Therefore, 
the true weight per unit of sustaining area in such a kite will 
be the total weight divided by 12.1 rather than 12.5. In other 
forms of kites more marked differences may arise. Some 
systematic method is therefore needed for accurately comput- 
ing the effective sustaining surfaces of kites of different 

orfas. 


TaBLe VI.—Dimensions of Weather Bureau kite. 
Oa | & 
E | Kind or shape of cell and S| 88/08) 
material of covering. 3 ale less 
2a ss | $a 
Ins.\Ins.| Ins. | Ins. Lbs. | Lbs 
1 | Rectangle, by struts, calico... 48 24.0; 72 
3 | Diamond, 8/34/13) 85 9.9) 8.6 0.302 | 0.046 
4 | Kite, Fig.41, cambric......... 80}....) 9.0 54 16.2 | 14.6 | 2.51 | 0.172 
5 | Diamond, nainsook........... 1 | 65 | 22) 18.0) 60) 32.5 29.0) 2.14 | 0°074 
6 | Diamond, 5 cells, cambric....| 65 | 8.5 78 | 37.9 
Hunter, wing kite, muslin... 40/16 14.6 48 16.3 | 13.8) 
8 | Kite, .42, cambric......... 1 | 88 |....| 15.0 45 | 26.5 
9 | Diamond, cambric..... ...... 3 | 48 21 15.0 20.0 16.8 | 1.25 | 0.074 
10 | Diamond, 3 cell, cambric..... 1/48 | 21 | 15.0) 98 90.0 | 25.2 |........]...... 
11 | Diamond, silk ................ 540/17 18.0 43 14.4 12.0) 0.91 | 0.076 
12 | Diamond, cambric............ 1/40/17/ 13.0) 43 14-4 12.0) 1.20 | 0.100 
Winged kite, silk..... ....... 4/17 18.0 43 | 14.4 12.0 
98 |....|...... 43 | 3.5 1.14 | 0.067 
Wing kite, cambric........... 148/17) 15.0) 45 24.0) 21.2 
Silk kite, cambric wings... “go 17 14.4 | 12.0 
| Bach Wing. BB 64 8.4) 1.51 | 0.039 
| Hunter, cylinder kite, Fig. 48. 27! 27 | 23.0; 26.5 )..... 
| Muslin, each wing............ 12} 84 |....).. 7.0) 7.08! 8.12 |...... 
17 | Diamond, cambric............ 2/48 17 15.0 45 24.0 21.2) 1.54 | 0.073 
18 | Diamond, cambric........ ... 1 @ | 4) 15.0 45 | 32.0 | 27.1) 1.98 | 0.078 
19 | Rectangle, by struts, nain- 
1 | 48 18 17.6 54 | 82.3 | 23.5] 2.08 | 0.088 
20 | Rectangle, by frames, cam 
1/48: 16 19.0 52 33.7 | 2.3) 243 | 0.096 
21 | Rectangle, one frame per cell, 
151.5 14 15.0 60 | 27.3 | 21.5 | 221 | 0.108 
22 | Rectangle, 3 planes, cambric, 
1/48/22 19.2 78 | 49.6 38.4) 3.54 | 0.092 
28 Ditto, reconstructed, with 
but two planes............. 1 | 21) 19.2 74 | 36.8 | 2.6) 3.22 . 126 
| Ditto, with 3 planes .......... 21 | 19.2 74 | 49.6 | 38.4) 3.89 | 0.102 
25 8 planes .......... heap 
26 | Rectangle, byframes,paper..| 1 60 13 19.2 GO | 80.2 | 
27 | Rectangle, by frames, cam- 
1 48 | 16 19.0 65 | 38.7 | 3.04 | 0.120 
| Trapezoid, nainsook 15 94 | 90.0 | 78 | 58.3 | 48.1 | 4.49 | 0.104 
29 | Trapezoid, nainsook 15 a4 | 18.0 54 | 46.4 36.7 | 3.06 | 0.083 
30 | Rectangle, by frames, cam- 
bb 1 19.2 70 | 42.7 | 32.0/ 3.59 | 0.112 
31 by frames, cam- 
bric, cloth arched .......... 1 6 | 13 19.2 76 39.2 82.0) 3.34 | 0.104 
82 | Ditto, reconstructed......... 1 @/ 18 19.2 76 39.2 32.0) 3.52 | 0.110 
883 | Rectangle, by struts, nain- i 
1| 48/21 2.0 72 | 38.3 | 26.7) 2.80 | 0.105 
34 | Diamond, cambric............ 1/30/18) 9.6 33 (8.0) 6.6) 0.374 | 0.057 
35 | Trapezoid, nainsook 15 9.0) 80) 85) 6.4) 0.407 | 0.063 
36 Rectangle, by frames, cam- 
1 19.2 6 42.7 32.0) 3.83 | 0.120 


Explanation.—“ Rectangle by struts,” designates that the 
cell is a rectangle, and the form is given by means of a set of 
struts, such as shown in Figs. 50 or 59. “Rectangle by 
frames,” designates that the rectangular cell is constructed 
as explained in connection with Figs. 51 to 55. The width 
of the kite is the crosswise dimension of the kite, that is, the 
dimensions at right angles to the direction of the flow of air 
over the surfaces. In the case of the diamond kites, the 
width is not measured from side to side in a straight line, but 


’ Fig. 34 will be found in the Weather Review, April, 1896. 


along the surface of the cloth. The width, therefore, repre- 
sents one-half the perimeter of the cell. Anidea of weight of 
the framework in the different kites may be obtained b 
comparing the weights per square foot of surface, with the fol- 
lowing weights of materials employed in the covering: 


Pounds. 
Weight of nainsook per square foot. ........ 0126 
Weight of cambric per square foot. ........ 0187 
Weight of muslin per square foot. 0220 


Bridle-—It was impossible to specify within the limits of 
the table the arrangement of the bridle on each kite. This 
was often changed with each experiment and will receive con- 
sideration hereafter. 

True and apparent angle of incidence—Such a systeriatic 
method may be had by always taking account of the true 
angle with which the wind impinges against a surface in ques- 
tion. The distinction between the terms the true angle of in- 
cidence and the apparent angle of incidence will be understood 
from Figs. 60 and 61. With such a kite as shown in Fig. 60, 
the surface is flat and continuous, the angle which the wind 


~|makes with the midrib of the kite, when flying normally, is 
* |clearly also the true measure of the angle with which the wind 


impinges upon the surfaces themselves. In this case, there- 
fore, the angle A O W is the true angle of incidence. If, how- 
ever, the surface is bent backward across the midrib so as to 
form a dihedral angle, the kite will then appear as shown in 
Fig. 61. It is plain in such cases that the angle between the 
wind and the midrib is not the same as the angle between the 
wind and the planes themselves. Inasmuch as the angle be- 
tween the wind direction and the surfaces themselves can not 
easily be measured directly, we will generally prefer to meas- 
ure the angle between the wind and midrib (or some similar 
longitudinal axis of the kite) as representative of the true angle 
of incidence. In those cases in which the angle between the 
wind and midrib is not the same as the true angle of incidence 
of the wind, the former angle, that is, the angle A O W, will 
then be called the apparent angle of incidence. 

It will be readily understood by those familiar with geo- 
metric principles that the true angle of incidence of the sur- 
faces in such a case as represented in Fig. 61 will be the angle 
A’ O' W’. A’ O' is the line formed on the kite surfaces by the 
intersection of a plane through W’ O’ and perpendicular to 
the kite surface. It can be shown without difficulty that the 
angle A’ W’ E’ will always be the same as the amount by 
which the planes are bent backward, that is, it is the same as 
theangleE DC. Therelation between the real and apparent 
angle of incidence may be found as follows: 


Let b= the angle A’ W EDC. 
Let i = the real angle of incidence of the wind = A’ O* W’. 
Also let a= the apparent angle of incidence = W’ 0’ E’. 


Then, by trigonometry— 
W’ O' sin. i = A’ W’ 
W’ O' sin.a= W’ 
sin, sin. a cos, b. 


The angle b, as we have stated, is the amount by which the 
planes are bent backward, and therefore is always known, or 
can be found. 

When comparing, for example, twosuch kites as the diamond 
cell and the rectangular cell, shown in Figs. 40° and 50,’ it 
is plain that when the midribs are set at the same angle in 
the air, the surfaces of the rectangular cell kite are inclined 
at a greater angle to the wind, and therefore experience a 
greater wind pressure than those of the diamond cell kite, 
shown in Fig. 40. To make a fair comparison between the 
kites, some allowance must be made, in the case of the 


~ 2 Figs. 40 and 50 will be found in the Weather Review for May. 


= cos. b. 
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diamond cell kite, for the slighter inclination of its surfaces. 
Similarly, in the trapezoidal kite, shown in Fig. 58, the side 
surfaces act as sustaining surfaces to some extent. We can 
compute the amount of this by the aid of the equation given 
above, as will be hereafter explained. 

To make the proper allowance for different inclinations, we 
must know how much greater the pressure is at one inclina- 
tion than at another. Different experimental researches have 

iven different results on this point. Chanute,' after a crit- 
ical analysis of all available data, has concluded that Duch- 
emin’s formula is probably the most accurate representation 
we have of the law of variation of pressure, with changes in 
the angle of incidence. This law, however, is strictly appli- 
cable only to plane surfaces. The law for curved surfaces is 
known to be very different from that for flat surfaces. As 
yet, however, no satisfactory statement of this law for curved 
surfaces has been formulated, so far as known to the writer. 
Since the surfaces are sensibly flat in most of the cellular 
kites described in Table VI, and as the angles of incidence 
of the surfaces in different kites will all fall within 15° of 
an average inclination, the use of Duchemin’s formula will 
' answer every purpose for the present. 

If the pressure on a given plane surface placed normal to 
the wind is regarded as 100, then the percentage pressure, P, 
on the same surface inclined to the wind at an angle, é, will, 
by Duchemin’s formula, be— 

2 sin. 

1+ sin’ 

The relative pressure upon inclined surfaces is of such im- 
portance in connection with the kite problem, that the value 
of P for such angles of inclination as are likely to occur in 
kite work are extracted here from Chanute’s larger table: 


Inclina~j| Pro Inclina-| Proportional | Inclina 
tion. pressure. tion. pressure. pressure. 

1 3.5 ll 36.9 zi 7 
2 7.0 12 39.8 R 6.7 
3 10.4 13 43.1 3 67.8 
4 13.9 4.7 70.0 
5 17.4 15 8.6 b+) 71.8 
6 0.7 16 51.2 pail 73.7 
7 4.0 17 53.8 27 75.2 
77.3 18 56.5 77.1 
9 30.5 19 8.9 20 78.6 
10 33.7 20 61.3 30 80.0 


In order to allow for the dissimilar conditions of the sur- 
faces of the several forms of kites the effective sustaining 
surface for each kite has been computed on the basis that 
the midrib or longitudinal axis of the kite makes an angle of 
18° with the wind. Numerous measurements have shown 
that such an angle is roughly an average angle found in prac- 
tice. In the case of a kite with cells of rectangular form it 
is plain that when the midrib is set at an angle of 18° to the 
wind the surfaces are also at the same angle, and no allow- 
ance is necessary. If, however, we consider the diamond cell 
we see that when the midrib is at 18° to the wind the sur- 
faces are at a less angle, and we therefore rate the kite as if 
its area was less in the same proportion as its lifting power is 
lessened by the slighter inclination of the surfaces. This is 
further elucidated by an example. Kite No. 17, of Table 
VI, is a diamond cell kite in which the cloth surface is ac- 
tually 24 square feet. From the tabulated dimensions of the 
kite we find that the angle by which the surfaces are bent 
backward from a flat surface is— 

b = 20.7° 
Assuming the apparent angle of incidence to be 18°, that 
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is, a= 18°, we will have for the true angle of incidence— 

sin. i= sin. 18° x cos. 20.7° = 0.2890 

“. t= 16.8° 
That is, when the midrib of this kite is inélined to the wind 
at an angle of 18° the surfaces are inclined at an angle of 
16.8°. From Table VII the pressure on a unit area of sur- 
face at 18° is 56.5 per cent of the normal pressure, while 
upon the same area at 16.8° the pressure is 53.3 per cent of 
the normal. Multiplying the area of the kite by the ratio 
of the above pressures, we obtain— 

53.3 
24 x 65 22.6 sq. ft. 

That is to say, the 24 square feet of surface in the diamond cell 
experiences a pressure, other things remaining the same, that 
is just equal to the pressure on 22.6 sq. ft. of sustaining sur- 
face on a flat surface kite, or, a kite with cells of the rectangu- 
lar form. 

We must notice further that the pressure on the inclined 
surfaces is not exerted upward, but is normal to the surface 
and assumes a laterally inclined direction, whereas, with 
surfaces not inclined in the manner under consideration, the 
pressure is exerted almost directly upward. These differ- 
ences are shown in Fig. 62, which represents an end view of a 
trapezoidal cell. The pressure on the parallel surfaces may 
be represented by lines such as O B, O’ B’, while on the side 
surfaces the pressure acts in the direction of the lines ZL Sand 
L’ 8S’. The upward lifting effect of an inclined pressure, such 
as L 8S will be represented by a line suchas Z T. In reality, 
the lines representing the effects mentioned above are not 
strictly in the plane of the paper, but are differently inclined 
thereto. We may, however, leave out of consideration as un- 
important the effects arising from the lines being differently 
inclined to the plane of the paper, and, by doing so it re- 
sults approximately that if P represents the pressure on a 
surface such as the side of the trapezoid, or the surface of a 
diamond cell kite, then the upward directed effect of this pres- 
sure will be— 

Upward pressure = P cos. b. 

Where 5, as before, is the amount the planes are inclined back- 
ward. From these considerations it follows that to ascertain 
the equivalent sustaining effect of the surfaces in the dia- 
mond kite, the proportional pressure on the inclined surfaces 
must be multiplied by the cosine of the angle we have called 
6b. That is, in case of kite No. 17. 

53.3 
565 °° 20.7 21.3 sq. ft. 
In other words the effective sustaining surface of the kite in 
question is 21.2 square feet, which means that this kite with 
24 square feet of actual surface (other things remaining the 
same) will pull the same as a kite with rectangular cells in 
which the total area of the top and bottom surfaces is 21.2 
square feet. 

In asimilar manner we may determine the sustaining effect 
of the steeply inclined side surfaces in the trapezoid cell. In 
the kite shown in Fig. 58, the total area of the side surfaces 
is 16.7 square feet. The angle between the side and top sur- 
faces is 53.1°, that is, b= 53.1°. Therefore, when the midrib 
of the kite is inclined 18° to the wind— 

sin. t= sin. 18° x cos. 53.19 = .1854. 
= 10.7°. 
That is, the true angle of incidence of the wind u 


side surfaces is 10.7° when the mid rib is inclined 18°. 
means of the ratio of pressures we have— 


16.7 x 2-9 — 10.6 


Equivalent surface = 24 x 


n the 
By 


36.5 


Tasie VII.—Proportional pressure on inclined flat surfaces. 
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That is, the total pressure on the 16.7 square feet is the same 
as the pressure on 10.6 square feet of the parallel surfaces of 
the kite. Introducing the further reduction necessary to re- 
solve the pressure on the inclined surfaces to an upward 
directed pressure, we have— 


10.6 x cos. 53.1° = 6.36. 


That is, the 16.7 square feet of inclined surfaces exercise’ 
approximately, the same lifting effect as 6.4 square feet of the 
surface in the top and bottom planes of the cells. The total 
area of the top and bottom planes is 36.7 square feet. Add- 
ing to this the 6.4 square feet equivalent surface in the side 
planes, we have— 


Total effective sustaining surface = 43.1 square feet. 


The above computations are based on an assumed angle of 
incidence of the midrib of 18°. If some other angle, such 
as 12° or 25°, had been assumed, the result would still have 
been very nearly the same; and it will be found that it is not 
of great importance just what angle of incidence is assumed 
for the midrib. It is necessary only that some common basis 
of comparison be had for the several forms of kites. 

General Results—It is unnecessary to describe in detail the 
behavior and the comparative results obtained with the 
several kites described in Table VI. In the earlier part of 
our experiments appliances were not available, or had not 
been devised, by which the action of the kites could be criti- 
cally analyzed and tested. The work consisted in flying the 
kites alone, or two or three in tandem to the highest attain- 
able elevations, which were deduced from the known length 
of wire out, the measured angular elevation of the kite, and 
the inclination of the wire at the reel. Tests of this charac- 
ter are of very little aid in perfecting kites; about all that 
can be gained is a knowledge of the qualities of steadiness 
and general features of kite behavior, and added thereto a 
most valuable personal experience in the management of kites. 
In a subsequent section the methods of systematically ana- 
lyzing the action of kites that were introduced later in the 
course of our experiments will be described. i 

Relative steadiness of kites——The most perfectly made kite 
will never remain steady in one position for more than a few 
seconds at a time, but will always move about more or less, 
now rising or falling, swaying now to the right or left, now 
steady for a moment, etc. These constant changes in its po- 
sition are directly caused by corresponding changes in the 
motion of the air itself. Above elevations of 600 or 800 feet, 
it will be noticed that a kite is always much more steady than 
for lower elevations, and it often happens that a kite which 
darts about violently near the ground flies quite steadily when 
500 feet or more aloft. While the t and constantly re- 
curring changes of the wind cause the irregular motions of 
the kite, yet the amount that a kite will move under a given 
change depends upon the nature of the kite itself. The cel- 
lular kites are all (I speak only of well made kites) much 
steadier than nearly flat single surface kites. Nevertheless, 
kites with cells of different proportions differ greatly in steadi- 
ness. Roughly speaking the greater the distance between the 
top and bottom surfaces of the cell the more stable and steady 
the kite. It was found that of the kites described in Table 
VI those were most steady in which the total cloth surface was 
relatively great, as compared with the effective sustaining sur- 


face. In therectangular cells the side surfaces, under normal 
conditions, do not experience any sustaining pressure at all. 
These surfaces, however, act in the most beneficial way to pre- 
vent sudden and extreme sidewise movements of the kite. 
When a deep-celled rectangular kite experiences a sudden and 
momentary unequal distribution of pressure over its surfaces, 
the kite shifts its position much more slowly than a shallow- 


celled kite of the same kind. In many cases it no doubt hap- 
pens that the sudden inequality of pressures disappears and 
equilibrium is restored before the kite has shifted its position 
by more than a part of the shifting which would have been 
required had not the kite been steadied by the action of the 
relatively considerable extent of side surfaces. Similar 
effects are brought about in diamond kites when the short, 
or vertical diagonal of the diamond is relatively great. In 
the kite specified under No. 22, Table VI, and illustrated in 
Fig. 56,the middle plane of each cell could be removed. The 
kite always flew much steadier without the middle planes than 
with them. Large kites are more steady than small ones. 
Large kites were also found to be relatively heavier than 
small ones. The greater steadiness is no doubt, in part, di- 
rectly a result of the greater mass, but the large kite experi- 
ences the average pressure of a considerable mass of air, which 
average pressure is no doubt less irregular than the average 
pressure of the very small stream of air intercepted by a very 
small kite. 

The foregoing remarks apply wholly to well made kites. 
The darting and irregular movements of a kite which is de- 
fective in some respect are similar to those of a well made 
kite. ‘The experienced kite flyer, however, is soon able to 
perceive when the motions are different from those caused by 
the usual variations of the wind, and therefore that some- 
thing is wrong with the kite. The cause of erratic behavior 
in a kite known to be of good form may generally be traced 
to some lack of symmetry. It often happens that the defect 
exists in a pronounced manner only when the kite is under 
strain by the wind. Some weakness of the frame permits 
distortion when the strain exceeds a certain amount, and 
when the strain is removed the kite may appear to be all 
right. 

Relative weights of kites—The last column of Table VI 
gives the weights of the kites per square foot of sustaining 
surface. It is seen that very small kites, such as Nos. 3, 34, 
and 35, may be very light, nevertheless are quite stanch and 
strong. It will be shown further on that these small kites, 
notwithstanding the seeming advantage in weight, are less 
efficient than larger and heavier kites. The relative effects 
of edge eran waviness, eddies, etc., is believed to be large 
in small kites. 

The winged kites were also very light in some cases, but ex- 
periments showed that these kites were entirely too weak, 
pee 9 for very light winds and that the frame work must be 
much stronger than that employed in the wing kites tested. 
Experience showed that, in general, stronger framing was 
necessary and the weight of the rectangle and trapezoid kites 
is noticeably greater than that of the diamond kites. The 
efficiency of these heavier kites was, however, in spite of the 
weight, greater than that of any others tested. The records 
of highest efficiency were obtained from kites Nos. 23, 29, 
and 36, which are the heaviest constructed. A light kite, 
even though less efficient, will attain a steeper angular eleva- 
tion in a light wind than a more efficient kite of greater 
weight, but when the wind blows hard the inefficient kite in- 
creases its angular elevation but little, while, on the other 
hand, the efficient kite in a strong wind soars up to a high 
angular elevation. Elevations of a mile or more cannot be 
attained unless there is plenty of wind, i. e., winds capable 
of producing pressures amounting to six or eight times the 
weight of the kite.» 

It is important that a clear idea be formed of the exact 
manner in which the weight acts as one of the forces that de- 
termine how high a given kite can fly. The effect of the 
weight under different conditions of wind force is brought 
out by the following consideration of the diagram of forces 
shown in Fig. 63. To avoid confusion of ideas and a com- 
plex diagram of lines, the drawing shows only the parallelo- 
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gram of forces. We will also suppose for simplicity that the 
angle of incidence of the kite remains constant with different 
wind velocities. The line A B is drawn parallel to the longi- 
tudinal axis of the kite and represents its inclination; H N 
is a horizontal line; 0 is the point at which the lines of action 
of the wind pressure and gravity intersect. Let O G represent 
the weight of the kite. (The weight of the better grade of 
kites in Table VI ranged between .09 and .12 pound per square 
foot of sustaining surface.) Let us suppose our kite weighs 
10 pounds per square foot. Now, with a light wind of between 
8 and 10 miles per hour experimental results show that the 
even per square foot of sustaining surface in ordinary 
ites will be barely twice as great as the weight per square 
foot. The line O Q, twice as long as O G, represents such a 
relation between these forces, and their resultant is a force 
represented by the line O R; O H represents the direction 
the top end of the string must take. Under these conditions 
the kite on a short string can attain only a low angular ele- 
vation, represented by the angle O H N. If, however, the 
wind velocity were from 12 to 14 miles per hour, the pressure 
r square foot would be about double the former pressure. 
The conditions of equilibrium for such a case are given b 
the parallelogram O Q’ R’ G, and the string next the kite will 
take the direction O H’, which is very much steeper than its 
former direction, O H. It results, therefore, that the angular 
elevation of the kite has been greatly increased by only a 
small increase in the wind force. Let us next consider the 
effect of a still greater wind velocity, for example, 20 miles 
per hour. The pressure per square foot of surface for this 
velocity is fully ten times the weight of the kite per square 
foot. By constructing the parallelogram 0 Q” R” G, repre- 
senting these relations, we locate the line O H”’, which repre- 
sents the direction of the string next the kite. The string in 
this case is only a little steeper than its former direction, 
O H’, notwithstanding that the wind pressure is considerably 
reater. With greater and greater wind pressures it will be 
ound the direction of the string approaches closer and closer 
to the direction of the line O M, which represents the maxi- 
mum possible steepness of the string. This degree of now a 
ness could be attained if the weight of the kite were wholly 
inappreciable, or if the force of the wind were exceedingly 
great compared with the weight. From this analysis we see 
that in light winds the effect of the weight of the kite is very 
detrimental and causes the kite to fly at a low angle of eleva- 
tion. The same result will follow with a heavy kite in a 
heavy wind. That is to say, whenever the wind pressure per 
square foot is only two or three times the weight per square 
foot the kite can then attain only a low angle of elevation. 
On the other hand, when the wind pressure per square foot is 
five or six times the weight os square foot the kite can take 
nearly its maximum possible angular elevation, and even 
though the wind pressures increase to fifteen or twenty times 
the weight, only a very slight increase in the angular eleva- 
tion will result. The effect of such pressures is expended 
almost wholly in increasing the tension on the kite string. 
On the choice of materials in the construction of kites. —Two very 
important and interesting problems are presented under this 
head, namely: (1) What materials are best suited for kite 
building? (2) How maya given material be used to the best 
advantage? To these questions full and complete answers 
can not yet be given, they can be brought out only as the 
result of actual tests and trials of many materials and many 
plans of construction. Nevertheless we may be greatly 


assisted in reaching the best results by a careful considera- 
tion of what is already known concerning the strength and 
resistance of ordinary materials and certain general methods 
of construction. 

(1) What materials are best for kites?—Silk is probably the 
lightest material for covering or sustaining surfaces, but it is 


not very durable, and like all kinds of cloth it is more or 
less objectionably affected by rain and moisture. A cloth 
kite in the rain or in a cloud becomes heavier unless the ma- 
terial has been varnished or otherwise rendered waterproof. 
The fabrics employed in balloon construction are both water- 
— and impervious to the wind, but they are considerably 
eavier than the ordinary unprepared cloth as is shown from 
the weights given in table VIII. Very light balloon fabrics 
are manufactured of silk but these are not of sufficient 
strength to use for kites without being reinforced with some 
sort of netting. If we turn from textile fabrics we find that 
sheet aluminum is apparently the best suited of metals for 
kite coverings. In kites of the usual size it will probably 
prove to be impracticable to use metal in sheets thinner than 
one-hundredth of an inch (equal to three thicknesses of this 
rinting paper.) Sheet aluminum of this thickness weighs 
.1414 pounds per square foot; sheet steel of the same size 
weighs .408 pound per square foot, but it much stiffer. Let 
us see how a kite of aluminum or steel will compare, in 
weight, with a cloth and wood kite. Kite number 23, of table 
VI, is the heaviest one listed except number 4, which was 
unsatisfactory. Sheets of aluminum riveted together in the 
form of rectangular cells 48 x 21 x 19.2 inches would require 
additional material to make the cell rigid. Moreover a 
longitudinal truss is required to unite the cells. The wooden 
truss used in kite number 23 weighed just 0.664 pound, or at 
the rate of 0.0260 pound per square foot of sustaining sur- 
face. Thealuminum kite would uire a truss at least as 
heavy as this, and including the weight of the side surfaces 
of the cells but omitting any allowance for the additional 
framing required to stiffen the cells, the total weight of the 
metal kite with wooden truss would be 0.229 pound per 
uare foot of sustaining surface as compared with a weight 
of 0.126 pound per square foot for the cloth and wood con- 
If sheet steel were employed the weight of the 
kite would be 0.614 pound per square foot, still no allowance 
being made for framing required in the cells. These com- 
putations show clearly that these sheet metals can not be 
substituted for cloth in the construction of kites designed to 
attain great elevations. Very thin boards of white pine one- 
sixteenth of an inch thick would be a trifle heavier per square 
foot than the thin sheet of aluminum previously considered, 
and would probably require less framing to stiffen the cells. 
Such thin boards are likewise, however, too heavy for kite 
surfaces. 

Aluminum wire gauze, the meshes of which are filled with 
elastic varnish, has been proposed for aerial planes. Such 
material is said to walgh rom 0.094 to 0.250 pounds per 
square foot, according to the size of the wire and number of 
ends per inch. 

Vulcanized fibers are a little less than half as heavy as 
sheet aluminum of the same thickness. Hard sheet rubber 
or ebonite and celluloid have practically the same density as 
the vulcanized fibers. 

From these considerations we see that ordinary woven 
fabrics of cotton, either plain or treated with rubber or oil 
varnishes, must be given the first ranks as probably best 
suited of all available materials for kite surfaces. They are 
relatively inexpensive and can be had in a great variety of 
grades or weights. 

Framing materials for kites must be chosen from among 
comparatively a few substances. Twoor three different sorts 


struction. 


of wood, aluminum, and steel make | the list. The ma- 


terial best adapted to a given use will often be determined by 
the kind of strain to which it is subjected. 

(a.) Tensile strength—A slender piece of steel wire, for ex- 
ample, is quite powerless to resist either flexure or compres- 
sion, but no other substance compares with it in resisting 
tension. The tempered steel pianoforte wire employed for 
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flying our kites resists breaking by tension at the rate of over 
350,000 pounds per square inch. The same weight of alumi- 
num of the very strongest quality would be broken by a 
strain of about 188,000 pounds. Aside from the difficulty of 

asping it wood is also an excellent material to resist tension. 
Selected specimens from the strongest woods will sustain 
220,000 pounds, whereas the same weight of fine tempered 
steel will sustain 350,000 pounds. Wood subjected to tension 
is thus seen to be superior to aluminum, weight for weight. 
These comparisons are drawn between the very finest speci- 
mens of the several materials. Their respective merits stand 


in much the same relation, however, when we take the average | M 


specimens. Fine grades of ordinary steel for structural pur- 
poses possess a tensile strength ranging between 100,000 and 


150,000 pounds per square inch. The same weight of the 
better grades of rolled aluminum bars sustain only about 
80,000 pounds. 


b.) Crushing strength.—Steel is about eleven and a half times 
as heavy as ash and hickory, and about eleven times the weight 
of white oak, weight for weight. These woods, under compres- 
sion, crush with strains of about 69,000, 77,000, and 103,000 
pounds, respectively ; similarly the light woods, white pine and 
spruce, crush at about 80,000 pounds. Aluminum, therefore, is 
strikingly inferior to ordinary steel and hickory, and is practi- 
cally on a par with pine and spruce, at least as far as general 
strength is concerned, while the woods are probably superior as 
regards elasticity. Under tension woods are equal to the best 
grades of steel of tensile strength exceeding 150,000 pounds 
per square inch. Wood, however, can not be practically em- 
ployed to advantage under tension. 

These general comparisons of strength are instructive and 
very important, but we must also take into account some 
other factors upon which the suitability of a given material 
depends. While steel is so eminently superior to all other 
materials for light and strong construction, it can not be 
easily and cheaply procured in the appropriate forms nor in 

the small sizes required for use in the construction of kites 
of the ordinary dimensions. Even were stecl of the desired 
form available, its use in smal! frames would prove trouble- 
some and inconvenient, on account of the constructional diffi- 
culties in securely uniting and framing parts together when 
formed probably of tubes with very thin walls. For kites of 
very large size, however, steel is undoubtedly the lightest and 
strongest material available for the framework, while for 
kites of the ordinary sizes there is probably nothing so light 
and strong, so inexpensive and easily procured, or so readily 
worked into almost any form of framework as the ordinary 
grades of white pine and spruce. Bamboo isvery light, strong, 
and elastic, but its application is seriously limited by its pecu- 
liar form, which admits of little or no variation without im- 
pairing the strength of the material. 

The foregoing considerations leave little room for question 
as to which materials are best suited in general for kite con- 
struction.. The weight and strength of the materials men- 
tioned above are summarized in Table VIII. 

The relative strength of the several materials is computed 
with reference to their weight as compared with that of steel. 
Thus, if the tensile strength of steel is 100,000 pounds per 
square inch of cross section, then the tensile strength of a 
piece of aluminum of the larger cross section necessary to 
preserve the same length and weight, rated at 28,000 pounds 
tensile strength per square inch, will be 81,000 pounds. The 


2 nag area of the aluminum bar will be 2.89 square 
inches. 

Every designer of kites who wishes to attack his problem 
in a scientific and engineering manner will find a fund of 
valuable additional information concerning “The materials 
of ewronautical engineering” in an article under this title 
by Prof. R. H. Thurston, of Cornell University, published in 


the Proceedings of the International Conference on A®rial 
Navigation, Chicago, 1893. 


TasLe VIII.— Weight and relative strength of maierials. 


Relative strength. 
Weight, 
Material pounds. 

Tension. Compression. 

Light cotton balloon fabric .......... cots 
Regular balloon fabric, cotton....... oe eis 
Sheet aluminum 0.01 inch thick...... 
Sheet steel 0.01 inch thick............ “Teves 
Aluminum wire gauze, fine........... 
Aluminum wire gauze, heavy ....... 
Vulcanized, fiber 0.01 inch thick ..... hin 
Hard rubber, per each 0.01 inch¢thick. 
Sheet celluloid, 0.01 inch thick...... scabies ts bees: 
Tempered steel pianoforte wire..... 000 
Hard spring phosphor bronze wire...|.......... 106, 000-150, 000 

High e steel, 100, 000-150 ,000 
43 114, 000-171 ,000 52, 000- 91,000 
43 114, 000-160, 000 91, 000-112, 000 
43 63, 000- 91, 000 
WICC plme. 29 51,000--127, 000 51, 000-101, 000 
81 79 000-158 ,000 71, 000- 95, 000 


relative strengths in the above table were compiled from Thurston's 
es. 


(2) How given materials are best employed in the construc- 
tion of kites is a very interesting point, and will next receive 
a brief consideration. We have already been led to the con- 
clusion that wood (white pine or spruce) is probably the best 
and most available material for the frame work of kites of 
moderate size. The strength of a given piece of material de- 

nds very much upon the manner in which it is strained. 

he principal strains that are likely to occur are lateral 
bending and compression. Shearing and torsional strains 
may also exist in some cases. Comparatively slight forces 
are sufficient to break a stick by flexure whereas the same 
stick will sustain far greater forces which tend to compress 
it. In devising the strongest and lightest construction, we 
must, therefore, avoid as far as possible subjecting the mate- 
rial to lateral bending strains. By a well known artifice of 
construction, it will nearly always be practicable to substitute 
for large bending strains two other forces or strains. One of 
these will be compression, the other tension. Thus the slen- 
der stick, A B, Fig. 64, supported at each end, is unable alone 
to sustain any considerable load distributed over its length. 
If, however, a short column, C, and the tension members, 
T T, be introduced, the character of the strains are entirely 
changed. The stick A B and the column C will now be under 
compression, while T and 7 will be put under tension by 
loading, and the strength of the devise is enormously in- 
creased, as every one knows. The stick is still subjected to 
bending strains at points between the extremities and the 
foot of the column C, but the accumulated strains on a sec- 
tion and its length are both half as great as in the case of the 
whole bar, circumstances that contribute in still greater pro- 

rtion to increase the strength. 

This artifice of the truss is of unlimited application in kite 
construction where lightness and strength are so important. 
The principal strains in the frame work will by this means 
be compression and tension, the former sustained by wooden 
trusses the latter by slender wires, whose weight will generally 
be of very little importance. Wires of hard drawn phosphor 
bronze resist corrosion by moisture, etc., better than steel and 
will in many cases probably be preferable to steel which is 
very much stronger. 

A wide field is open for the display of ingenuity in devis- 
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ing the best methods of working out the details of construc- 
tion, that is, the best arranged forms of the several parts, how 
to conveniently and securely unite them, etc., remembering 
always that the frame work must possess that nappy quality, 
uniform strength. The final solution of thése difficulties can 
not be stated yet. The writer has endeavored to point out a 


few important principles and has indicated the lines along 
which it seems the work may best proceed, but many in- 
genious minds by repeated experimentation must achieve 
new improvements before it can be said that the best has 
been attained. 

(Concluded in the July Review.) 


<> 


NOTES BY THE EDITOR. 


_ . MEXICAN CLIMATOLOGICAL DATA. Merican data for May, 1896—Continued. 

In order to extend the isobars and isotherms southward so a @: /a5/@n|\ 4 Prevailing 
that the students of weather, climate and storms in the United ou | direc > 
States may properly appreciate the influence of the conditions : 2 | 38 gf <5 i 7 3 
that prevail over Mexico the Editor has compiled the follow- | 
ing table from the Boletina Mensual for April, 1896, as cot 

exico. The data there given in metric measures have, of 
course, been converted into English measures. The baromet-| Guanajuato 00000022) 6,761.8 
ric means are as given by mercurial barometers under the | Gara) 
influence of local gravity, and therefore need reductions to | Jet 
standard gravity, depending upon both latitude and altitude ; | Merida | 99.88 5.1) | ese. 
the influence of the latter is rather uncertain, but that of the | Mexico (R:N.deS) | | ore) 
former is well known. For the sake of conformity with the | ee ae. 
other data published in this Review these corrections for) Pabellon. 
local gravity have not been applied. hin Med 
Mexican data for April, 1896. Puebla (Col: Gut | 
Colima (Seminario) 28.27 77.9| 61/0.00| ssw. 8,015.2 | 22.54 00.8 3% 018 
| | 0:70 ne. KITES, BALLOONS, AND CLOUDS. 

Merida | | The excellent series of investigations on the theory 
sw. | and practice of flying kites for meteorological purposes now 
Morelin (Seminario) | | | | Sw. | being published in the Monrary Weatner Review will, we 
| ese. | hope, stimulate many others to enter this fascinating and 
066.8 | 22.58 60.6| 68/1.9/ nne. |...... important field of work. Kite flying was ap rently first 
Puebla (Col. d. Bist.) | practised for meteorological purposes in the United States 
det Monte (B.de 9,006.2 to the work done by the Kite Club of Philadelphia in 1837, 
San Litis Potos! 900 | |w. | as referred to by Espy, and again a long interval until Mr. 
| Eddy began his work at Bayonne in 1890; although, perhaps 
7,690.2 | 22.95 63.7) 0.70) mw. |...... in justice to himself, the Editor may remark that in July, 1876, 
| having for the first and only time in his life a chance to spend 
Trejo tifas. Sila, Gta.) | | | a week on the Jersey coast, he then flew kites at Ocean Beach 
Trinided (near Leon).... and Asbury Park in order to determine the depth of the sea 
| | breeze, and had the pleasure of seeing the kite which had 
Zapotian (Seminario) 5,124.8 | 2.05 | 73.4 )...... 0.54 | sw. Ww been borne landward y the sea breeze soon reach the upper 

oWew.end aw. }Sw.ande. be borne seaward by it. (See Preparatory 
f udies, p. 92. 
Mesican dota for May, 1406. Mr. McAdie’s experiments of 1885 and 1892 at Blue Hill in 
;|2 4 |Prevailing | using the balloon for studies in atmospheric electricity, and 
3 on | especially the work done by in Washington 
aaa = |e #| 8) in 1894 and 1895, were promptly followed by encouraging action 
on the part of the Chief of fhe Weather Bureau, and in his first 
betas Po ; blication, Professor Moore expressed his intention to prose- 
| oF, $ Inch. in the upper air by all possible The 

MPCCNE | @XC@llent results thus far attained by Professor Marvin are, 

| we hope, but an earnest of the future work at Washington. 
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On the other hand, it is desirable that similar explorations 
by kites be carried on in very many portions of the North 
American continent, and we take great pleasure in stating 
that not only is such work now being done at Blue Hill Ob- 
servatory, but also by Messrs. Hammon and McAdie at San 
Francisco, and Mr. Coe, voluntary observer at Kipp, Teton Co., 
Mont. (W. 112° 30’, N. 48° 40’). 

We hope soon to be able to lay before our readers a full ac- 
count of the work done by these gentlemen and that many 
others profiting by the published results of Professor Marvin’s 
work will construct for themselves cellular kites and deter- 
mine the altitudes of the clouds and the directions of the 
upper winds, even if they can not get continuous records of 
temperature and pressure. . 

To those who prefer the use of the balloon for atmospheric 
exploration we can reccommend the ordinary toy balloon of 
the larger size. These can be purchased by the gross of the 
wholesale dealers in New York City at about two cents 
apiece. Larger ones made of paper, up to twelve feet in di- 
ameter, can also be made. The homemade, hot air balloon, 
constructed by pasting together a few sheets of tissue paper 


and filling with hot air from coal oil burning on a saturated 
sponge, will ascend to considerable heights and give an ac- 
curate idea of the motion of the lower currents of air. 

To those who do not readily take to the construction of 
mechanical devices the most minute observation of the mo- 
tions and changes going on in the clouds themselves offers a 
fascinating fieldof study. Those observers who live on moun- 
tains and in the plateau regions should be especially on the 
lookout for what are called phosphorescent clouds which, in 
Europe, appear to be seen mostly in the summer time, late 
at night, in the northern sky. If two or three neighboring 
observers would agree to observe the apparent angular alti- 
tude of cirrus and other high clouds, especially those of pe- 
culiar forms, they would thus accumulate the material for 
calculating the altitude in miles and the true velocity of 
such clouds and add an important item to our scanty 
knowledge of this subject. 

Observers on mountain tops have opportunity for making 
many valuable studies of the surrounding air, and we hope 
that those who are thus favored will communicate through 
our columns the result of their work to others. 


> 


METEOROLOGICAL TABLES. 


By A. J. Hewry, Chief of Division of 


For text descriptive of these tables and charts see p. 16. 
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Temperature of the air, in degrees 


Tas_e I.—Climatological data for Weather Bureau Stations, June, 1896. 


6 
6 
6 
6 
Gi 
7} 
70 
67 
70 
| 
74 
70 
68 
6S 
= 
71 
66 
Oh 
63 
ed 
td 
8 
1 
6 
3 
Miss. Valley. 
4 
St. 
Davenport ........ 2 
Des Moines .......! ) 
Dubuque .........! 9 
Keokuk 
COMBO 0.0005 0000-000) 
Springfield, Ill.... 
- os 


= sod if #292! eeege =| ge 
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Tasie Il.—Meteorological record of voluntary and other cooperating observers, May, 1896. , 
Temperature. | Precipita- 
Temperature. | Precipita- } Temperature. | Precipita- 
. (Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
° ° ° © | Ina. | Ine. California—Cont'd. ° e ° Ins. | Ins. 
88 | | Whipple 104) 41 | 71.2 | 0.14 ort 0.00 
le *+ 100] 97.8) 8.14 Willcox 108| 75 | 89.4| 0.00 
13.15 76.9| 2.43 Hollister 88) 61.9 0.00 
5.6 8.07 | Corning t........ 76.1 1.87 Hueneme......... 0.00 
5.09 | || 1.90 Hydesville 71 | 41 | 55.0| 0.00 
8.71 || 80.4) 2°14 116| 70 0.00| « 
78 | 849 Fayetteville t .. 74.6 | 2.06 50| 70.3| 0.00 
408 | Forrestt........ 77.4| 2.42 Isabella®*....... a] 52 | 80:6 0.06 
4.17 | 1.68 06 | | @7.8 | 0.09 
ch Kirby t 98) 52/802! 0.80 108 | 50 7.2) T. 
Medison station’ 9 | 52/74.2! 1:45 40 | 60.1) 0.09 
Mount Willing? Lonoke*! ............... 102) 50 | 81.2! 2.43 Lick Observatory ¢-. 64.6 | 0.08 
Mount Wiig’ 6.10 Luna 94 | 57 /|77.9| 0.86. Lime Kiln....... 108 48 | 80.2 
76.7) 1.94 | Mount Nebot............ 8% | 57) 72-6) 1.11 Los Gatosb.......... see 40 683.9 0.00 
4. New Gascony * 6 | 8.7) 1.40 MoMullin 108 | 48 | 81.8 |...... 
| 3.14 Malakoff Mine*!........| 92| 48 | 69.6) T. 
Pineapple? 55 | 75.9 | Mammoth Tank 1] 75 | 98.8 | 0.00 
| 50|76.5| 3.65| || Mansana....... 105] 41 | 78.9) 0.00 
57 | 79.9) 1.12 Merced **...... j02 5777-8 | 0.00 
| Picayune? .............. % | 63/ 81.2) 0.93 Middletown? 101| 4 70.3! 0.00 
Talladogs 60| 782. 3.57 Pinebluff t..-.-. dhs 1.79 Mills College 0.00 
57 | 6.99 | | 98 | 7.4) 294 Milton (near)*! 106} 57 | 76.8 | 0.00 
Tuscumbiat............- 1.7 | 4-80 | Prescot 100] 64 | 108 Modesto? «..... 78.8) 0.00 
% | 60| 78.6 | 10.19 | Silver Springs+.........| 98 72.8 Monterey 78 | 90 | | 0.00 
13 Witts 72.0 | 2.88 Napad.....-.. 66.1 | 0.00 
4 Dam. | Needles 118| 66 | 92.0) 0.00 
Oo. ir | oop | at 61.7 | 0.15 Nevada Cityt...........| 39 06.0 | T. 
62.8 | 0.00 Neweastleat............. 9% | 43 | 72.0) 0.00 
| | rit naton leigh igh ts... 73.4 | 0.00 Newhall**...... 110] 88 |-75.5| 0.00 
| | thle 83.4 0.00 46 | 61-5 | 0-00 
Calabasast....... 110 | 47 | 78.8) 0.85 Athlone * 0-00 48 | 0.00 
il ast Point 0.00 % | 50| 68.5) 0.06 
Dedleyville ¢............ 112| 82.4 +4 Bear Valley 9-00 | 8.6 | 9.00 
Eagle Pass**..... ...... 1m | 78.6) 0.42 aes eel 
essere Compt 112 58 | 87.6 0.00 | ae 
afft..... | 85 | 63.2 Bishop. 79.9 | 0.00 3 | 93-1) 0.00 
Gallows Canal t 0.00 Placerville ...... 40 69.8) 0.00 
| Mendocino L. 0.55 Point Ano Nuevo L. Hi. “Seed | 0.00 
119| 60/888 0.00 Chico 100| 521 97.6| 0.00 Point Conception L. H..|...... 0.00 
| 75 | 97.7| 0.08 | Chino*t*..... 7 | 57 0.00 Point Fermin L. 0.09 
1.18 | Coronado........ | | 66.6) 0.01 Point Loma 0.09 
Phoenix .. 84.6) 0.00 51 | 74.8 0.07 oway 08 | 88 | 68.0 |: 0.90 
Pinal | 0.24 Descanso *5 .........++ 102 34 | 65.0 uincy 
| 0.47 East Brother L. H....... 0.00 | Simmel en 
ie Valor. | | 0.00 Escondido 100 40) 72-6 é Rosewood | | 73.7 | 
t 0.13 Folsom City d*!......... 55 (78.1 «0.00 ON 


>. 
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TaBLe II.—Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- | Temperature pita- Tempera Prec’ 
. | Preei ture. - 
(Fahrenheit.) | tion. Fahrenheit.) | tion. (Fabrenheit.) | 
‘ornia—Cont'd o | | © olorado—Cont’ 
Sam 0.00 | Meeker 254) 0.16 | St: Francis Barracks....| 92| 63 | 780 | 6.38 
| Millbroo 88 30 | 59.6 0.19 Tallahassee t..........-- 77.1 | 10.17 
+... 81 46 | 50.6! 0.00 i] nneapo 105 42 | 75.2) 1.39 | Tarpon Springs t........| 89 66 79.0 8.97 
Gen Miguel Jslandt...../ Si) Montrose 100) 51 | 74.9| 0.18 Georgia. | 
oe | | 0.49 | Adairsvillet ............ 52| 75.4) 1.83 
Santa Berbera H.... 0.00. 25 | 61.8 | Alapaha ...... 102 57 | 80.3, 3.10 
| ~ 8| 0. Albany 106) 50 | | 1.85 
Santa Cruzé.. 90 41 60.6! T. ‘st T. Allentown t .. 101 Gi | 81.6) 2.76 
0.00 u 102; 41 71.4) 0.70 Americus t .......... 100) 58) 81-5) 2.64 
| Pinkbamton*?.......... 86 | 34/| 61.0 0.70 97 | 8.98 
Santa Monica ** 93 | 72.2| 0.00 | || Bainbridge .. 101 | 60 | 81.8) 6.53 
Santa Rosa *® 9% | 54| 71.8) 0.00 | 73 Blakely*t°.. 63) 77.2! 1.91 
Batlooy 0.00 0a | Bragt...... 101| 55 | 76.1 | 6.58 
Shasta Springst.......-- 92 36 | 65.0) 0. || Camak...... 5.15 
Sutter Creek**..........| 40| 67.2| 0.00 54.8) 1.00 Dahlonegat ......... 89 50 | 71.5) 4.62 
Truckee 86) 42 | 60.8 | 0.00 M108) Gainesville | 208 
| Bridgeport ............ 65.6 | 3.88 Hephzibah .. "| 92! 77.0! 1.40 
Upper Lake ..-.. 9 | 4 | 0.00 3.80 Lagranget .. 98| 57 | 78.2) 1.66 
Upper Mattole*i........| 0.80 || Qolehester..... 3.00 Leverett t . -| 108 | 58 | 78.0) 1.80 
Venturat.......-.. 83 | 31 | 60.6| TT. Macon t..... 98) 82] 3.29 
Volcano Springs**......| 130 | 82 |106.1| 0.00 | 88 | 48 | 65.9 | 
| Lake Konomoc .. 1.99 | 100, 55) 79.5 3.49 
Williams **........ 108! 79.9! 0.00 65.9 | 4.36 Monticello*t!...... 98 | 79.8! 0.90 
Willows 6**...... | | 0.00 Prank 86 | 48) 67.0) 1.72 Morgant....... 98°) 584) 78.84) 5.96 
Wilmington*®........... 89 60 $0.8 0.00 tl 2.29 96 | 77.4 3.72 
Wire Bridge**...... orw: sees 90 | 44) 65.0) 4.26 | Point Peter*!...... 58 | 75.8) 1.45 
wa Southington 86) 47 | 64.7) 5.30 Poulant 102 | 56/79.0| 2.64 
q 0 | 081 o] 3.43 | Quitman t...... 9 | 50 7.81 
Yuba 81.8| T ~ coors] | 95) 74.2) 1.27 
Engineers Quarters 65.0) 2.92 | Romet ...... 4 | 75.8) 1.85 
Morses 0.00 deve 4.30 94 | 57 | 76.6) 4.01 
Grass 0.00 BT | 45 5.71 Thomasville ... 98 | 60) 79.6) 4.96 
0:00 jornwall..... ....| 86) 42/ 2.65 Toccoat ......... 96 | 53|74.0| 3.40 
. Holcomb Creek West Simsbury... 3.63 Union 93 | 56 | 76.0) 5.04 
Squirrel Innt.... 89 | 44/ 65.1) 4.19 Washingtont............ 9%! 4.7% 
Green Valleyt..... : 0.00 Waycross t a9 59 | 80.0 5.24 
Tunnel No. 2¢....... 0.00 90) 52) 70.0) 7.63 Waynesborot...... 99 | 77.6) 3.50 
91 5271.6) 6.92 West Point......... 5878.7) 1.88 
Almat........ 74 2 | 49.6) 0.01 4.03 
Antlers 44/ 71.7! 0.00) .0 | 3.05 American Falls t.... 9 | 34 | 64.7) 0.83 
Breckenridge? .......... on 42/726) 4.41 Birch Creek ........ 91 34 | 61.8) 1.02 
Byers*!...... 56) 72.8) 1.61 Boise Barrackst ......... 100| 40 | 67.8| 1.36 
Canyont .......... 43/702! 0.38 Re Ww oir* 72.4 | 2.66 Burnside t.......... 90) 85 | 62.8) 1.49 
0.30 es 98 50 71.6) 2.55 96 76 | 60.6) 0.43 
Colorado Springst ...... | 187 61 | 80.1 | 14.46 Dairyt ......-. 92 1.15 
Brooksville ......-. 92) 65 | 79.4 | 11-94 Fort Lemhit......... 9 31 65.4) 0.99 
a 9) 67) 81.0) 9.00 Fort Shermant.......... 98 | 85 | 61.6, 0.87 
Dumont*t® ...........| rnes' 99 66) 81.8 | 17.92 Gimlet t 88 | 80/ 59.8 |....... 
1 e 73 | 28 | 57.1)| 0. 
Si _ Frostproof*ti * 98 | 70 | 77-9) 11.04 Lewiston at. us| tbe 
Grand Junction 41755! | Gainesville.. 99 | 81.2) 11-14 Lewiston Dt 1.00 
Greeley ¢.. ro4 ti ows | Grasmeret ... 65 | 81.8) 7.06 lessons 0.60 
Guich+..... 038 i} Lake Butler. 98) 81.8) 12.57 Martin t ...... .-| 281) 54.21) 0,90" 
Gunnisont 89 | 61.6| 0.00 9.00 Minidoka ... % | 30 | 67.2) 1.20 
Holyoke a « 2:04 Lemon 98 | 69) 82.0) 13.55 99 | 25 | 58-6) 1.87 
| Macclenny 99 | 61 | 80.6 | 10.12 Nampa ...... 100] 88 66.2) 1.06 
Hugo Manateet ...... OF | 64) 79.7) 9.66 Oakley t 99| 67.4! 0.50 
Lad arat 90 31 42.0 e OY 71 | 82.6 | 10.02 . 103 39 | 64.4 1.2 
|, New Smyrnat...... 65 | 78.0) 8.44 Salubria 98) 1.58 
9 | 73 80.0)..... % | 43 / 66.3) 1.02 
pan Animas 94, 78.4) 12.98 87 | 31) 50.5) 0.51 
La Orange City t............ 9% 71 81.8 | 10.96 Swan Valleyt........... 60.6! 
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tinued. 
Tasie II.—Meteorological record of voluntary and other cooperating observers—Con 


ipita- 
Arti Temperature. | Precipit 
Temperature. Precipita- (Fabrenheit.) 3 3 
(Fahrenheit.) tion. 
ik oo“ GR 
= . | Ins. 
i la | Inc. | Ine. | Iowa—Cont'd 
Cont'd. ° Hawkeye... ...... posses (60.3 2.22 
o | © | | Ine. | Ine. BI — 98] 5B | Hopevillet ... 4 71.2) 2.39 
Ilinois—Cont'd. % SO 73.6) 4.63 | 5.08 | Humboldtt..... 8 | 4 66.8 3.2 
Cambridge Cityt........ 60.3 2.15 92) 71.8) 1. 
5.08 bia City 1 eee 93 46 8.51 lowa RS 44 «GB.5 
Atwood ° Colum | 71.2, lowa Cit 1 66.6) 5.97 
hnellt | 70.2 | | Evansv 8&8 4768.7 4. ote | 2.97 
Carlyle RN 70.4 2.92 | jammond 91 40 3.% Lenox *! eee 6 4% 70.1 7.8% 
Catlint.... eee 4 M$ 91 58 4 Madrid ...... 100 “4 | 71.2 3.39 
Cazenovia *t! 272.6) 8.12) mville ..... 92 54 2) 458 Malvern | 3.18 
Charleston .......- #0 69.3 ‘de O83) 48/712) 4. Maple Valley..... 2.53 
Chame 42 70.2) 2.81 | Lacon ttet 93 | 70.5. 3.74 Mason City}. 6) 1.98 
| | Mauzyt.......- 82 | 74.3 3.73 70.8 | 
45 4.60 Mount Vernont.. 47 70.4) 4.04 Mount leasant*! . 90 
2) 5.08) u 48) 69. 60.3. 1.34 
Herrin Prairie®!.......| 90) 98 72.0) also. S| 3.08 
Hillsborot RR | 74.0!) 5.88 ~ | 60.2 2 
Jordans Grovet....+.... 5.64 | 4670.8) 4.95 
Lehigh t .. 61 | 90.6) 2.27 
+! -+| 2. Purcell t...... 52 78.6 2.25 383 
MeLeansborot ...... 71.8) 3.28) j cece te Vinton *! 4569.9! 2.23 
Martinsville t ..........- 44 71.0) 4.42) | 70. 3.75 Washington t.......-.--- 2.60 
100 | 77.0| 5.20) fton........ 2/701) 45 | 70.6! 3.20 
Mascoutah °*...........- 92 | 58| 72.8| 5.68 | Waukee | 3.04 
Mattoon *! ...... 70.3) 3.87 | A 93 43 2.06 | Waverly ... °70.4 1.84 
44 70-0) 3.56 | 46 | 70.0 7-89 Webster City. 93 | 47/684 2.46 
Monmouth ......... | 49 71.6) 3.65— tlantict. | Westbend 42/69.8 2.76 
Mount Pulaski .........- 3.37 | Audabon «2 70.7 47) 78.4) 9.08 
% | 58| 75.6) 5.90 | Belle Plaine... Abilene? 47 | | 9.08 
New Burnsidet..... 5674.8) 3.82) Belle 71.2) 2 Achilles 48 71.9 3.05 
46 | 68.5) 1.75 | 93 | 47 71.6) 1.84 
93, 73.7 7.38 Centervil 48| 69.8 | 2.42 sta....- % 70.8 
-| 2.50 veces) Beloit t 47 | 73.5 | 1.30 
| 71.0) 4.08 % 70.4) 3. Chanutet 39 | 71.4| 5.39 
Rantoul*t!.... ..... 60.0) 2.65 Corning f........ 308 45 | 78.0) 3.12 
Reynolds vere 89 67.6 | 3.02 | 66-8 +77 Sins 4:30 
Rose Hill 50 71.5 | 3.30 | Denison 89 8274.5! 2.94 
| Dows 4 69.4 3.13 101 
St. John *t! .......... eee 68.8 2.04 Elkader t... 98 2 6.8 Dresden 4% | 78.2 |....... 
Streatort....... bed O75 1.59  Fairfie 96 72.9 Eldorado 6 52 | 73.5 5.21 
51 | 70.0) 281 Fonda 90 68.1 2.48 E 74.4) 4.11 
Warsaw 68.0) 2.83 5.11 Eurekat. .... 105) 48 74.0) 4 
Wheaton*?* Glenw *1 . 90 46 66.9 “ Eureka Rancht......... 36 71.0 4.72 
Winnebagot | 218 Grand Meadow *!....... Fort Riley 98 | ie 
"indiana. 3.74 Guthrie Center? 98| 1:80 Frankfort 47 | 
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Taste II, record of and ether esoperating 
Temperature. Precipita- | ‘Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. (Fahrenheit.) 
z 
E a 3 
Kansas—Cont'd. ° | Ine. | Ins | ° | Ins. ° ° Ins. | Ins. 
4.89 Vanceburg eee 48) 71.8) 3.15 8 | 33) 64.0, 5.88 
Gibson *® ....... 9 42) 72-4) 6.06 Williamabeary 9 72.8) 6.11 98 | 70.0| 3.10 
Girard *! 9 | 74.6) 3.09 Loui . 100; 4271.5) 4.77 
101 52 | 74.4) 4.31 Abbeville....... 70.2) 695 46 69.2) 2.50 
Grainfield *°. 100) 52) 72.7) 6.41 Alexandriat..... 9 | 55 | 80.8) 2.02 
Grenola *'...... 96 48 74.0 | 5.30 57 | 79.3) 8.20 86 41 | 62.8 |....... 
Halstead ....... 96 71.0) 6.31 ton 96 62 80.2 | 6.52 Amberst 90 41 63.8) 2.46 
Horton 47) 72.6) 1.02 |) Calhoun 100; 53) 79.5) 0.78 | Amherst Ex. Stationd..| 90 | 39) 64.0) 2.57 
Hutchinson t........ 47 | 74.8) 6.51 Cameron t...... 65 | 81.8 4.35 ANdOVER 48 | 62.7) 2.16 
Independencet ..... 100} 75.8] 3.46 | Cheneyville t........ 100| 53 | 79.6) 2.36 Ashland ............ 3.30 
JAQUA 105 | 74.6) 4.06 |} Clinton f 7) 5. 3.78 
L@WTONCE 4 | 71.9) 3.92 57 | 79.2) 7.04 ford ....... aS 44 68.4) 2.44 
‘ ees ee % | 3.89 DOVES 50%) 79.2% 1.31 || Farms.......... 8 | 45 | 61.7| 2.67 
105 4 | 76.6) 8.92 ee 98 61 | 79.6) 9.87 Bluehill (gsummit)........ 87 45 63.2 8.41 
neksville+ 110 39 | 77-2) 4.18 Elm Hall . 96 GO | 77.9 Bluehill (valley) ...... 8&9 39 | 63.4) 3.51 
q McPherson t. . 9% | 72.8| 8.38 Emiliet.. % | 62) 79.6 12.18 | 2.52 
Manhattan 46/ 74.4) 2.63 Farmerville . 94) 524) 79.64 0.66 Brockton a@......... 64.7) 3.53 
Manhattan c 105 | 41 | 76.5) 3.69 | Grand Coteau 62/793) 5.76 | Brockton ...... 3.49 
Mariont.... 100) 43 76.4) 7.47 Hammond t.. 57 | 794) 8.93 | Brocktonc..... 8.60 
Meade 114 | 78.2) 2.19 Houma t..... -| 100 57 | 80.4 | 5.25 Cambridge ..... | 65.4 2.15 
Medicine Lodget.......| 105 4 | 77.6) 6.07 | Jeanerettet. | @ 59 80.8) 7.51 Chestnut 65.8 | 2.98 
Morantownt ......... 98 | 46/ 72.6) 2.80 Lake Charles+.. use 9 | 63 82.0) 5.84 | Cohasset 4.44 
Morton 111 | 47 78.4| 1.64 Lake Providence... .. 62 83.2) 0.31 | Concord t.......+. 90 | 40 63.9) 2.25 
Mounthope*!........... 99! 75.8! 5.17 Liberty Hill ............. 104| 77.2) 2.35 | Dediey" 88*| 45 63.9 2.80 
Ness City t 109 43 76.8 | 3.94 Mansfield ¢ 51 | 79.6) 3.70 East empleton *! 46 63.7) 1.01 
New England Rancht..| 100'| 70.4'| 4.50 Maurepas ....... 100 57', 79.24) 7.98 | Fallriver ....... 50 | 66.4; 4.23 
Norton ft. 101 42 70.6 | 3.74 Melvillet 58 | 80.1 4.983 47 | 64.2) 2.25 
Norwich......... 7.25 Minden 100) 54 | 80.8) 0.42 Fitchbu 89) 45 | 64.3] 1.92 
5.36 | Monroet ....... 89 /81.8) 1.36 Framingham ............ 92 | 65.9) 3.14 
72.6 | 2.66 | New Iberia............ 95 64 | 79.5 9.45 | 88 40 | 62.8) 2.29 
76.2 | 5.86 | Oberlin 100) 50 | 84.2) 3.50 Hobbs Brook 2.21 
Ottawa? 72.2 | 2.44 Opelousas t. 96°; 5479.8) 7.61 | Hyannis*t!............ 85 5O | 66.7 | 3.28 
PAGED cece 73.3) 1.50 98 | 1.24 Lake Cochituate 91 38 | 64.7 | 3.04 
Phillips t. 73.8 | 5.02 || Paincourtville t 58 80.1 | 10.94 L@WTENCE 46 | 66.9 1.49 
Pleasant et.. 73.6 | 4.87 Plain Dealing t.. % 5479.8) 2.44 92 40 | 64.0 | 2.94 
Prattt....... 76.4) 4.71 Raynet..... 9% | 79.8) 7.97 Leicester Hill. 87 | 48) 62.6) 2.88 
Rome*t!...... 74.4 | 6.06 Ro 102 60 | 80.2, 0.98 Leominster...... 2.40 
Russell t....... 75.7 | 7.2 | Ruston t.. 0.78 Long Plain * 85 40 | 62.6) 5.83 
74.2 | 9.97 | Schrievert . 80.1 | 10.64 Lowella.... 9 | 44/ 65.2) 2.68 
74.0 | 4.29 Southern University ¢..| 6477.6 8.60 Lowell ¢c...... Oo 45 66.0 |....... 
75.4 | 5.84 Sugar Ex. Stationt....... 97 | 65 | 80.8 11.04 Ludlow Center . -| 85 | 85 60.7) 2.45 
Sharon § ngs*!.. 76.4 | 2.25 < Mansfield 89) 44/ 68.7) 3.71 
Uly ssest.. ee 454) 77.54) 0.86 Venice t 96 56 | 77.0)| 5.76 | 87 43 | 62.4) 3.68 
Wakefield 108 | 75.0) 5.56 vane 64 | 80.3 | 12.84 Monroe 85] 87 | 50.2! 1.98 
100; 48) 72.0) 1.10 9.70 Mount nt Nonotuck.. cece 3.06 
Wamego*'....... 52 73.7 | 2.54 oe 2.40 | Mount oases 2.40 
Wellington®! ...........| 96 | 47|77.0| 8.72 | Mystic 2.51 
Winfield 106 42 76.0) 6.15 Bar Harbor...... 87 35 | 57.6 2.39 _ Mystic Station bibs 2.32 
Winona*® 102 | 72.8 2.58 Belfast &2 49 62.4 2.21 | Natick * 8? 49 65.3 2.98 
Yates Centert..........| 94) 45 78.1 2.21 Cornish * 8) 47, 63.2 2.68 Bedford 46 | 68.3) 4.98 
Kentucky. 8% | 60.5 1.91 w Bedford’ .......... 44 | 68.8 4.82 
Alphat.......... 91 53 | 74.0) 6.01 39 65.6 2.49 North 9 | 43) 64.6) 2.05 
Anchorage t. 89 55 71.8) 5.56 Flagstaff t...... -| 87) 2.40 | Pittsfield 85 | 40 | 63.0 3.40 
Ashland *!... 98 | 5B) 74.7 |...... Fort Fairfield .. 90; 62.2) 2.40 Plymouth 88] 65.5) 3.50 
Blandvillet 88) 72.9) 11.22 Gardiner ..... 91 64.6 1.9 neeton . SOS 
Bowling Green 92 48 70.1 | 4.09 Kineot ...... 80 41 | 00.2 2.47 | Provincetown. 48 | 63.6 |....... 
Bowling Green ... 55 75.2) 3.94 Lewiston .. 88 4 64.6) 2.58 | oe 2.64 
Burnsidet........ 498 Mayfield ...... 86 37 | 60.8 3.13 oberts Dam.. 2.68 
Caddo t....... 90 51 | 72.0) 7.80 orth 88 41 | 62.5 2.09 South Clinton . es 2.58 
Canton*t!...... 90; 3.23 Winslow 9 | 41/ 62.2) 2.33 Springfield Armory «. 64.2) 2.87 
Carroliton t ..... 56 | 75.6 5.30 Ma | Sterling 2.75 
5.97 Annapolis 91 68 76.1) 3.11 | Tauntomd ... 43 64.7 | 3.68 
Earlington ..............| 56 | 73.2) 4.74 Bachmans 41 68.0) 5.09 Taunton 86 38 | 62.6) 4.21 
Edmontont 88 51 | 72.0) 3.48 Boettcherville*!........, 88 48 66.8 5.80 Wakefield+ 44 65.7) 2.16 
Falmoutht........ Ge | Charlotte 89 49, 7.8 4.38 | 3.30 
Fords Ferryt ....... % | 5274.9) 2.02 | Cherryfieldst? 71.7 | 3.39 9 | 40 66.0) 3.34 
Frankfortt...... 72.8) 4.44 | Chestertown f...........| 88) 71.8) 3.73 Williamstown 83 | 51 | 63.8| 2.55 
92| 74.5) 38.52 | Collegepark ............. 45 68.9 2.00 | Winchester. 2.18 
Georgetown 54 | 78.4 |....... | Cumberland at... 50 68.7) 4,22 Worcester) ............. 87 48 | 64.6 2.75 
Greendale*!...........--| 58 5.23 | Cumberland d........... 9 | 658/735) 4.67 Mic: 
Greensburg ...........| 88 53 | 73.38) 8.47 | Darlington t............./ 89 43 60.5) 3.40 Adrian. 42 69.0 4,94 
Henderson ¢.... 57 | 74.9) 4.40 | Deerpark..... 85 82 63.0 4.23 Allegan...... 41 | 68.6) 2.50 
Hopkinsville . St 73.0) 4.31 Denton .. Sl 71.0; 5.38 | 98) 67.6) 3.19 
Leitchfield t.. 92; 72.6) 2.87 | Eastont 8 | 69.6 3.76 88 | 45 68.2) 3.99 
Louisata..... 91 49 | 72.6) 5.07 Ellicott City 86) 2.90, Arbela........ 39 68.1 3.93 
Marrowbonet.... 93 48 73.4) 3.46 Fallston *! 88 57 68.6 4.07 Ball Mountain cove 87 43 67.4 2.86 
Maysville*!...... 90 | 75.8 )....... | Flintstone. 91 39 | 68.2) 4.36 93 | 62.8) 1.14 
Middlesboro t...... 91 49 72.2) 4.81 | Frederick a. 9% | 47 70.2) 3.88 Battlecreek . 43 69.6 7.16 
Mount Sterlingt .. 91 48 71.2) 4.78 | Grantsville... és 86 37 | 63.4 5.78 Bay Citya 89°; 40 65.8) 1.49 
Owentont........ | 4.8 | Greatfalls*®............, 9) 58 | 72.2) 3.44 Bay City d 42) 67.2) 1.2% 
98 4 69.8) 4.40 | Benton Harbor.......... 92 41 68.6) 1.82 
Paducahdt........ 58 | 76.6 4.22 Hagerstown t ..........- 98 49 71.1) 5.28 cos), 
Pleasure Ridge OF 51 | 72.8 4.66 Jewellt........ 88 | 5271.2) 4.75 Berlin 95 | 41) 67.5) 2.82 
Princetont .............+ | 74.4/ 5.02 Johns Hopkins 52) 70.9)....... Berrien Springs .........| 91, 41 67.7| 2.20 
Pryorsburg .......... 98 6477-5 3.88 95 49 70.4) 3.15 Big Rapids ..............| 89 89 | 66.0 | 1.69 
Russellville t........... 9 | 5373.9) 2.8 Mardela Springs 5171.8) 1.90 Birmingham. 9) | 44/ 69.6) 4,33 
t. Johnt........ 51 | 72.2) 3.10 | Mount St anys 90} 50 | 60.4) 4.00 | Bois Blanc*™...........| 84| 44 | 68.2)....... 
Sandyhook ¢ 1 5.00 New Market.............. 46 72.9| 3.57 88) | 642 
Shelby ool 72.5 3.63 Pocomoke City. 53 74.2/ 1.72 Bronson 42 | 69.5 2.27 
Shelbyvillet.............| 95 | 51| 73.7) 4.26 Princess Anne........... 89| 46 70.0) 3.08 (Calumet 88) 40) 682) 1.77 
Southfork t?...... pees) 4.31 91 4 69.2) 5.79 Charlevoix 86) 42) 68.7) 2.75 
Springfield t...... 49/72.0| 2.40 65 78.8! 8.97 Cheboygan 86) 36 62.2 2.76 
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and melted 
snow. 


Mottville ........ 


Belleplaine* '... 


° | Ins. 
41/688! 4.53 
5.0 
3) 66.4) 2.95 
287 
5I* 67.1! 1.60 
4/00.9!) 1.85 
©) O87! 351 
220 
67.0) 6.26 
| 165.5) 240 
88; 38/61.3)| 4.39 
67.6! 1.85 
41/02! 276 
67.2) 1.96 
1.98 
8) 48) 
864, 274 61.64, 1.30 
3 66.4) 
S| 3 248 
@86)....... 
89; 43 67.1! 3.39 
31/612) 3.01 
41/662) 2.89 
70.4/....... 
39/614) 446 
44/602! 3.98 
86 | 38) 64.9! 1.69 
83 39 | 60.7 4.68 
42/ 66.7) 3.16 
48) 648)...... 
9) 89) 67.6) 1.47 
60.2) 247 
92) 38 / 66.3 | 3.70 
404 
S| 45 67.9! 0.64 
83) )....... 
4266.7) 6.92 
63.6! 1.60 
8 6.7! 219 
42° 6.58 
6) 67.9) 38.07 
38) 67.0! 2.04 
2.70 

62.45) 2.37 

66.9) 5.70 

| 5.1 /....... 

66.2) 3.14 

3 62.4) 3.08 

36 63.7) 5.40 
3365.9) 1.45 

41 64.6) 1.34 

33 50.6 3.10 

67.0) 2.11 
3872.4) 2.41 

39 60.8) 3.69 

39 67.8) 3.06 

61.9| 3.72 
39 | 1.38 

46° 68.4°) 3.28 

| 67.0| 1.10 

39 | 67.8) 2.01 
60.7! 4.02 

464) 73.24)....... 
4365.9) 0.52 

36 | 67.0 |....... 
Valley Center...... 38 69.0) 38.01 
Vandal 46 68.8) 2.08 
38 5.0) 5.19 
4 67.5) 6.15 
2.77 
@ | 379 66.47 3.56 
3.90 
0/73) 297 
Bird Island....... 44/664) 6.51 
27 
67.4! 4.88 
S| 44/ 67.3) 5.34 
4.31 
41/ 66.2!) 5.65 
39) 66.9!) 5.93 
% 45) 68.9!) 4.74 
48) 66.8!) 2.95 
100; 3.99 
67.8) 8.66 
65.6! 3.22 
91) 66.6! 6.86 
8 | 44) 00.8! 2.59 
43/ 68.4! 4.81 
44/ 67.8! 5.79 
63 | 1.9 
66.6! 4.293 


in and melted 


June, 1896 
ture. 


Stations. 


Lakesidet.......... 


Carrolltont.. 
Cedarga 


| 


wning... 
East Lynne ** 


| Ba 


$20 90 20 


° Maximum. 
Yewacaccwua 


| Gayoso 
Gordonville * 3, 
Gori 


| Minimum. 


SRSLKE 


. 


S22 


n 
Unionville 


Arlingtont ............../. 


Birchtree................ 
Bolokow 


| 
OMe? 


COMME 
Marshallt............... 
css 
Mexicot........... 
ces 
Mine La Mottet.. 
Mineralspring. . 
Montreal*!,..... 


New Haven*!..... 


snow. 


Rain and melted 


§ 


ESSE 

e222 


: 


20 


#3322 


BEERS 


: 
2288S 


Phillipsburg *t!......... 
Platte River*?.......... 
Princeton *! 
Rhineland ..... 
Richmond 


St. Charles 


3822: 
seco 


£8: 


oa 


Versailles ..... ee 


88: 


om 


214 M 
: Temperature. Precipita- Temperature. 
(Fahrenheit) | (Fahrenheit) = 
| 
3 | | | | 
a 
Stations. Stations. | Be | 
Lawrencet.............. 
Leech Lake! ............) | Conception .............. 50 
|| Long Prairiet........... | Darksvitle 
Luvernet.....:.......... 
Ei | 89) 69.8 | 
Minn El 90 30 71.9 
|| Minneapolis d*.......... | 7 
| Tron t............ 90 51 | 
|| New Ulmf............... 60) 74.0 | 
egama Falis!........|  91* 63 Halfway ................ 91 49 | 72.5 | 
= Harrisonvillet..........| 98) 50 71.6 
Greent........../ | | Hermannt.............. |. 
| —— } 89° e | Houston 
|| St. Charlest.............| 86 | Houstonia (near)........|.. 
| Sandy Lake Dam? 
| Sauk Center.....:.......| 92 18 
| Two Harborst..........| 89 Lebanon................. 
91 Lexingtont.............. 
Worthington | 
Mississippi. Marblehill.... .... 
Agricultu 
91 | 78 
Ca: | 
Columbus at ............). ee 96 48 
98 | “New Palestine *t!......, 89 55 
Enterpriset ............. 99 | 53 
Fre Camps 
reenvillea ............. 
| itte 93 55 
| 8 49 
50 | 101 | 
Magnoliat.. ............ 9 | 
Natchez 
48 % | 
| Rosedalet.............../ 25 Shelbina................. 
| University Tindall 
| Water Valley*t!........ 12 
| Waynesboroa........... 40 
Waynesboro bt.......... 
( wil jamsburg ........... rgil City... »......... 
Bagnell ¢ A College... 82 | 61.2 
% 48 | 71.4 Biftimbor 
« 
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TaBe II.— Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. | Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. ) tion. 
Stations. Stations. | Be Stations. Ey | 
zo | | so s | § so 
o | o | o | gus. | Ine. Nebraska—Cont'a. | © | © | © | Ine. | Ins. || New Jersey—Cont'a. | © | © | © | Ine. 
92°} G2.5°) 2.55 McCook 102} 38.61 | Imlaystown .... 4) 46 | 3.46 
85 30 | 58.8) 1.07 Madison*'..... 96 50 | 68.5 | 4.09 Sumotion . 3.30 
105 44 | 68.8) 1.51 Madrid *t®.... 9 | 45/ 71.8) 3.75 Lambertville . 47 | 69.4 3.80 
35 62.8; 0.60 4.24 Linw 45 | 68.2 | 13.07 
32 | 60.6 1.57 Milford *?.... 55 | 72.2) 3.60 Millville ..... 45 | 70.4) 7.70 
100 29 61.6) 1.10 Mindena*'.... 52 | 69.7 | 2.61 | Moorestown . 47 | 70.2) 4.48 
30 | 58.8) 1.10 Minden )t......... sevdlevases 2.08 | Newarka..... 69.4) 6.59 
35 | 66.8) 7.50 Nebraska Citya*!!......| 44 | 70.0) 3.64 | Newark dt .... 50 | 68.6 | 6.60 
99 42) 68.6) 1.61 Nemaha *! 9 | | 71.8) 2.48 | New Brunswicka.......| 98 | 46/ 70.0) 4.91 
Fort Logan 100 36 | 58.8 0.62 g2 40 | 65.3) 2.43 New Brunswick d.......| 90 45 | 68.4 4.86 
Fort Missoula............ 9% | 30) 59.3) 0.86 Norfolk ¢ 98 46 | 68.2) 5.26 Newton 88) 44/ 66.0) 4.88 
G 98 | 39) 66.0) 2.41 Norman ........ 100, 46) 71.8) 2.18 Ocean City .......... 49 | 68.9 | 13.45 
Glendivet 100) 41/ 69.2)| 4.20 North Loup t............| % | 70.0) 8.00 | OC@ANIC 90] 581 70.8!) 4.41 
40 | 64.4) 1.14 43 | 69.0) 4.50 | Paterson .........-. 48 | 68.6) 4.9% 
90; 62.2) 0.37 cece 52 | 73.7| 5.58 Perth Amboy...........- 47 | 68.2 6.68 
Kali 94) 32) 60.2) 0.34 89 | 45 67.0) 5.87 | Plainfield....... 93 | 47 68.0) 6.91 
Lewistown t 34 59.8) 2.33 Ought....... ened 3.68 Readington*!........,..| 94) 58 | 78.0¢)....... 
bbyt . 104 29 | 61.0) 0.40 Palmer a*!..............| 70.8) 4.35 Rivervale.......... cose] 39 | 65.8) 6.10 
Livingston t 90°) | 62.9 | 0.35 Plattsmouth 8.23 | Sergeantsville *!........ 47 | 61.8) 6.09 
Manhattan t. 91 31 | 61.0) 1.02 69.3 | 2.66 | Somerville ......... O88] 43) 68.6) 6.76 
Martinsdalet.... 93 | 60.6) 1.71 76.4 | 2.67 | South Orange .. 90) 48 67.2) 5.85 
Marysville t ..... 87| 36| 60.0) 1.11 76.4| 2.84 || Staffordville 4.46 
Musselshell ..... 122 82 | 65.8 |....... 71.0 | 4.25 Toms River .. 7 42 | 68.6) 4.81 
Poplart oh 548 4.52 Trenton ...... 92 6&8 71.5 3.72 
Radersburg t..... 106 27 | 6B.4 |....... 72.8 | 2.00 Vineland ..... 45 | 70.0 9.67 
lodg 2/60.1| 4.12 74.2 | 2.51 | Woodbine ........... 47 | 67.1] 5.76 
St.1 35/ 61.6! 1.27 69.2 | 6.05 New Mexico. 
St. Pauls t..............-| 98!) 40/| 62.9/ 2.01 69.2 | 3.08 Albertt.......... 61 | 76.2; 1.87 
ATLOY 9 | 60.2) 0.62 69.6 | 2.88 | Albuquerquet .......... 100; | 77.6) OR 
9 | 83 2.35 71.0} 3.60 | Almat ...... 101 4 | 73.8) 0.30 
86) 81 60.8) 1.25 74.0| 2.72 43/72.0| T. 
White Sulphur Springst| 27 | 57-0| 0.56 69.2 | 4.67 | 102} 40/ 71.0! 0.62 
98 85 | 61.1 1.01 ecumseh 71.14) 3.26 Clayton 100 40 | 73.7) 1.51 
Tekamah............ 48) 71.2) 4.25 Deming*® ......... 108 70 | 86.7 | 0.15 
69.2) 4.35 Thedford *! .............| 71.1] 4.80 East Lasvegast.........| 91 43 | 68.2) 2.02 
9 | 43) 70.4) 5.88 Turlingtont...........+. 94 | 49/ 71.6) 2.39 67 | 81.4} 2.57 
96 89 | 2.92 Valentine t............ oo} 43 | 68.0) 4.48 48 | 78.0) 0.27 
99 50 | 71.9) 7.85 Wakefield 5.46 Espanola t ........... 4271.7 | 0.92 
69.8) 4.16 Wallace*!........ - 98 60 | 72.2| 3.38 Fort Bayard............. 99; 46) 78.7 |....... 
9 | 48) 74.0) 7.86 Whitman*'.... 40) 67.9) 2.68 Fort Wingate ......... 40| 70.8) T. 
% | 46) 71.3) 1.80 Wilber*!....... 94 | 48/ 71.0) 4.35 alisteot........ 101 50 | 74.2) 0.84 
9 | 48) 71.2) 5.01 Wilsonville*!.... 104) 48/ 74.8) 3.60 Gallinas Springt...... 105; 49/ 77.1) 1.68 
% | 73.0) 3.10 102 76.6) 3.32 109; 48/ 79.5) 1.38 
98 72-5) 3.40 New Hampshire Hillsborot ..... «+++» 107; 51/| 78.4) 0.35 
41 67.2) 4.29 Belmont ...... 3.14 Labellet...... 22 | 54.6¢) 1.18 
47 | 71-7 | 5.27 Berlin Mills .............| 858) 81) 2.25 Las Cuuces t........... 104 46 | 76.7 | 1.01 
104, 73.0) 5.88 Bethlehem ..............| 83 | 61.0) 2.00 Lordsburg 78 | 87.9) 0.30 
Benkelman*!...........| 74.2| 2.78 Brookline *! ............| 90 | 42/ 64.7) 1.92 | Los Lunast...... 104] 72.8| 0.10 
9) 72.8) 7.52 Concord ........ 89} 61.2) 2.35 | Lower Penascot......-..| 106| 74.5) 2.05 
Bratton *! 2.52 Durham .. 42 | 64.6) 3.04 35 | 64.2) 0.22 
Brokenbow*!.. ........| 4 60 78.0 | 4.89 Graftont 89 34 | 61.2 42 | BO 36 | 65.4 1.90 
Burwell 58 | 75.5) 4.70 Hanover ...... 38 | 62.2 P31 Puerto de Lunat......../ 108 55 | 80.2 2.00 
OF} 44) 69.5) 3.58 Keene ......... 88 | 61.9) 1.46 Raton cence 88 | 67.8) 0.14 
Central City*®..........| 94) 62) 79-4) 4.72 Lakeport 2.76 Rincont... 48 | 82.3 0.22 
Chester ®! 98 52 71.6 3.92 1.61 Roswell t......... 110 55 | 81.0) 1.97 
Columbust 92 44 | 69.6 4.42 Nashua ......... 92 40 | 64.7) 1.78 San Marcialt ...........| 102 50 | 76.0) 0.18 
Creighton t 42/ 70.4) 5.01 41 68.6) 1.62 Shattucks Ranch... .. 44 | 72.4 3.00 
de 70.9) 3.71 North Conway .......... 38 | 62.5 2.40 104 56 | 78.0! 0.43 
Culbertson 3.08 Pennichuck Station 1.18 Springer t 104 41 | 71.6) 1.61 
Curtis at... 48) 73-4/ 5.08 eterboro .... 8&8 | 38) 66.6) 1.59 Sulphur Hot Springs....| 57.9| 0.27 
David City*t!.......... 94 50 | 69.8 2.80 Plymouth .. 92; 84/ 61.8) 1.34 Valley Ranch..... --| 41/ 67.5/ 0.73 
Dunning 71.4) 4,18 Sanbornton 85 38 | 60.7 | 3.04 White Oaks ....... 99 62 | 73.8) 0.45 
Elba ...... ce 8. 68 Weirs Bridge. 3.08 New York. 
Ericson 9 59 | 75.0) 4.86 cdl 1,92 Adams .....-.. cones 
Fairbury t........... 68) 72.5) 5.77 New Jersey. Addison 36 | 64.0) 5.78 
99 | 42) 72.6) 3.91 Allaire.......... 92| 41) 67.4)......- 0600000000 2.32 
Fort Robinson ........... 41/ 67.2) 1,30 Asbury Park .......... 9 | 47/| 68.8) 3.59 Alfred 85] 86) 62.1) 4.07 
OF} 48/ 71.2] 4,25 | 46) 67.7) 4.30 Angelica 87 | 82/627) 3.26 
Genoa t OF) 47 70-38) 5.47 Bayonne 98] 48) 69.1) 6.99 Appleton 64.1/| 1.60 
108) 40/| 69.2) 3.44 Beachhaven ...........+ 90 52 | 68.0| 4.74 86] 81) 68.1) 3.19 
Gibbon OF) 45/716) 1.98 Belvidere ...........++. 92) 42) 67.4) 4-41 VOD S871 67.0) 1.97 
Gothenburg .............| 104) 46) 74.0) 3.06 Beverlyt 98 | 69.7) 5.2 Baldwinsville ......... 8 | 46 67.6) 1.49 
Greeley ... 16.17 Billingsport *!........... 58| 71.0) 6.60 ford ........ 89; 40| 64.9) 4.52 
100, 3.75 lairstown 90 | 66.4) 3.68 Big Sandy *™........... 48) 68.4)....... 
41 | 67.9) 7.74 Boonton .......... 44 | 67.0) 4.96 Bingham 88) 64.6| 2.64 
93 54 71.7) 1.85 Bridgeton 91 7.58 Bloomville 90| 386/68.2) 3.31 
50 | 70.6 | 4.20 Camden 9 69.3) 4.82 Bolivar ....... 86 | 388 62.2) 4.29 
Cape May 68.4) 2.64 Boyds 3.47 
42) 65.8) 4.85 Cape 68.7) 4.46 Brentwood ...... 40° 66.6*) 5.00 
9 | 70.5) 4.45 Charl 88 | 387 | 63.4) 5.02 Brookfield ... 86 839 | 62.9 2.75 
75.0) 4.58 Chester 90) 45) 65.4) 6.04 Brooklyn .. 9 | 68.8) 6.67 
100| 43) 69.4/| 4.60 College Farm t .. 90 | 42/ 68.1) 4.98 Canton t... 88 39 | 62.6 3.39 
102+) 504, 73.04) 3.59 89 | 389) 66.6) 4.52 Carmel ... 90 | 45) 67.3| 3.32 
98 72.5) 4.66 DOPE cc 95 40 | 65.8 3.55 Cherry Creek 2.93 
3.26 Kes bor 9 | 46) 68.6) 7.09 8 | 38) 68.3) 4.70 
% | 44) 69.3) 3.91 Elizabetht .. 98 47 | 68.4 7.21 Cortland .......... 89) 68.4) 8.44 
93 40 | 68.1) 1.48 Englewood .......... 92 42 66.2) 5.87 De Kalb Junction. 5.81 
9 5O | 67.8 | 5.24 Franklin Furnace.......; 40 | 65.8) 5.29 DOmster 28.88 
91 39 | 69.0) 1.97 Freehold 89 | 46) 67.4) 3.80 Dunkirk. ...... 3.09 
52 72.6) 2.91 Friesb seve 6.59 e Mills...... 4.75 
] 9 | 41/| 68.7) 3.29 Gillette ......... .... ee 9 | 39/ 65.6) 5.26 Elmira t.......... 90] 45 | 3.31 
Loup 90 | 69.8 | 11.78 41 | 66.2) 4.77 Pleming .. 66.4) 2.41 
51 | 70.7 | 5.86 Hightstown ............-, 98! 46/1 69.2) 4.00 Fort N 98] 41165.6| 1.79 


Rey——4 


e 
q 


Temperature. 
(Fahrenheit.) 


| 


New York--Cont'd. ° 
Friendship ........ 89 | 82 64.1 
Glens Falls.............. 92 | 64.6 
Gloversville ............. 87 40 | 63.0 
Haskinville.......... 
Honeymead Brook...... 87 42 | 64.3 
Humphrey t............. 86) 62.9 

ace 86 89 | 65.3 
641.4 
Lebanon Springs. 36) 
Lowville 

adison Barracks t..... 85 | 6.0 
Manhattan Beach 
Middletown ............. 67.8 
Mohonk Lake........... @.7 
Newark Valley 
New Lisbon ............. «00.8 
North Hammond t...... “4 66.7 

ensburg ......... 

Oxford ....... 90 «68.8 
Palermot.. 87 38 | 63.4 
Perry City 8, 64.5 
Plattsburg Barracks?..| 89 64.1 
Poughkeepsie ....... 40 64.5 
Rome ........ 88 65.2 
case 42 6.2 
Saranac Lake ...... 37 | 
Scottsville ..... 
Skaneateles ...... 
South Canisteo..........| 86 | 62.1 
Southeast 
South Kortrightt...... 32 | 61.6 

arysburg . 
38 | 66.2 
Wappingers Falls 4% | 07.6 

arwick ..... 
Watertown.. 40 | 
Waverlyt.. 33 65.0 

edgwood 41 | 
| 40 | 66.5 
Seece ee 91 65.4 
Willetspoint .......... 89) BO) 66.4 

North Carolina | 
Ashevillet......... 87 47 | 8.6 
87 6 | 76.1 
Bryson City t cece 
9 36 | 75.8 
Currituck Inlet f......../....../.. 
sve ee 89 58 | 74.4 
Experimental Farm .. 58 75.3 
Palkland*’..... OO 6 | 75.7 
Payettevillet ........... | 75.3 

atrock 4 | 8.4 
Goldsboro... | 77.2 
Greensboro t 88 72.6 
Hendersont. OF 59 | 74.5 
Highlands .............. 80; 41/ 6.4 
Horse Covet ............| 68.7 
Jacksonville t... .. eee 58 76.8 
Jeffersont.... ..........| 8&8 42 67.8 
39 | 68.0 
Littletont.......... 74.6¢ 
Louisburgt............... 9 74.5 
Lumbertont.............| | 77.5 
Lynn *f?,........ 71.6 

Mocksville t............. 9 74.6 
Morganton*t' . 89 61 | 72.2 
Mountairyt .... | 70.8 
Mount Pleasan 9 4 | 73.8 
Murphy t.. 
Newbernt. 90 @ | 77.2 
Oakridge t. 72.8 
Pantego... 
88! 78.2 


Rain and melted 
snow. 
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MONTHLY WEATHER REVIEW. JUNE, 1896 . 
Tasie II.—Meteorological record of voluntary and other cooperating obsercere—Continued. 
Temperature. | Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. 
3 
North Carolina—Cont'd,| © ° Ins. Ins. Ohio—Cont'd. ° Ins. | Ine. 
Rockingham t ....... 96) 57) 76.8) 6.24 Elyria ........ 92] 40] 67.6! 5.99 
Roxborot 53/72.2) 4.28 rport Harbor*™.,...| 84) 67.7 ......, 
| Salem t..... % | 51) 71.6) 6.96 Fayetteville.............| 92) 45/71.7|) 2.17 
Salisbury t..... 95 74.2) 3.91 Pind 94 43 70.6 | 5.233 
% 5073.9 6.81 Fostoria...... 4571.9 3.58 
O88} 62/72) 2.58 Frankfort ...............| 88 | 44/69.0) 3.72 
| 9%) 73.5) 6.67 Garrettsvillet....... 88) 36/65.3 4.76 
or 81 50 | 65.4 6.39 Granville 90° 40°! 69. 1¢ 5.54 
loant........ 51 | 76.1) 2.92 Gratiot ... 86 68.0 4.69 
Mountt......) 92 49 71.5 5.52 Greenfield 90 71.2) 2.71 
| Southportt............../ 88| 60| 76.8) 7.02 Greenhill . 33/66.8) 5.54 
| Sertaghope .. We 91 61 | 73.9 5.45 Greenville 68.0 | 4.77 
54| 7.7) 5.16 Hackney . 91; 42/ 71.0) 6.60 
87 | 44/ 67.9) 5.14 Hanging Roc ° 9 | 45/ 71.0 4.7% 
veld 5675.0) 6.17 93 39/ 68.4 3.11 
Ww 42 71.0| 4.04 Hillhouse................| 89 35 | 60.4 5.92 
56 | 74.2 | 10.18 % 4372.2) 4.7% 
87 | 42/ 67.2 3.95 
43 65.7 | 2.25 Hudson .... 91 87 | 71.0 7.70 
4 6.8 4.9 Jacksonboro............, 9 | 48/71.8! 3.95 
42° 63.6 5.94 48/694) 4.81 
41 64.4) 5.38 39/ 67.8) 5.50 
6 6.2 4.68 Lancaster ...............| 87 | 45| 67.8) 4.42 
44 64.9) 3.55 96) 40| 69.4) 3.68 
3 61.3 2.54 34/668) 3.45 
64.8 3.00 Lordstown ..............| 87 36 61.0) 5.13 
Formant....... 93 37 | 3.31 McArthur....... ........ 89 42 68.9 3.86 
Port Berthold t..........| 96) 38 67.1| 7.08 44/702 6.44 
Port Yatest.............| 94 40 67.7) 3.55 3.96 
| Gallatin 9) 41 | 4.9) 2.18 | 5-38 
Glenullint .... ......... 6.4) 5.92 906) 47s) 69.76) 5.81 
| Graftont....... esccecces SS 41 65.2) 3.31 91 89 | 69.3 | 3.48 
| Grand Rapids...... 08) 38/66.6) 3.92 91) 36/61.8 4.54 
Jamestown? 45/666) 2.04 9 | 38/602 4.91 
8 45 64.8) 3.82 86 4.48 
6. 82 44) 68.9 3.49 
41 67.1) 4.97 3.49 
8648 67.5 2.93 New Alexandria........| 88 5.31 
% 40 6.4 3.44 New Berlin..............| 91 | 38/ 68.1) 6.15 
40) 65.5 3.40 New Bremen ............| 9 | 42/ 69.0 2.83 
80 | 38 | 63.5 5.08 New Comerstown.......| 90 40 | 69.6 5.77 
P 66.4) 4.04 New Holland............| 91| 48/70.2) 5.09 
89°; 42 66. 2° 3.52 6.35 
45 | 63.4 4.35 71.3 3.38 
| Sheyenne.... .......... || New Waterford... 8.09 
| Steelet.. 93 43 | 65.5 2.18 92 | 44/ 69.4 4.20 
44) 63.6 | 6.30 90 | 39) 67.4 8.51 
Universityt .............| 86) 49/|65.5| 3.15 94 35 69.4 2.10 
Wahpetont............./ 91) 48/662) 5.76 92 | 38/706 1.80 
Wildrice#..... 67.2) 2.20 89 44/68.8 4.12 
Clty 44/049! 3.18 93 | 36 | 5.52 
ee 85 41; @.7 3.77 42) 70.1 5.09 
| Pataskalat..............| 9 | 41/68.5 5.32 
43 (67.8 7.79 case 91 4370.0 5.00 
91 41 «68.2 3.70 45 | 70.0) 6.36 
87 66.5 6.14 Plattsburg..............| 88 46 | 69.0 3.67 
89) 45 70.3) 6.54 POMETOY 46/724 4.69 
91 3 6.0) 5.98 Portsmouth d............| 96 78.6 | 3.78 
92 0.2 | 3.76 Richwood ....... 4.27 
6.9% Ridgeville OL) 41 | 68.4) 3.47 
90* 87 | 65.5 | 9.31 Ripley 90) 49/713) 7.25 
Benton Ridge...........| 98 38 69.7 5.18 36 | 65.7 2.87 
Berlin Heights 68.4! 3.43 Rockyridge.... 43/700) 1.44 
Bethany 98) 4 | 72.7) 4.12 wood ..... 89°) 68.6° 2.73 
Bigprairie ...............| 91 38 | 67.4) 4.45 Sharon Center 72.8 6.07 
4872.0) 9.98 Shenandoah. 8) 40) 67.6) 297 
Bissells........ 86 37 7.34 neyd..... 2. 65 
Bladensburg............| 39/ 5.53 Sinking Spring 9 | 48/701 281 
Bloomingburg...........| 44/ 68.8) 3.15 Springboro ..... 8.75 
Bowling Green ..........| % 40 68.7 «3.19 ‘Spring Valley.... 971 4 | 69.7 4.79 
Cambridge ..... ...... 89 67.6) 6.68 | 43 67.6 3.12 
Camp Dennison. .....| 98 872.8) 4.28 48 73.6) 4.45 
Canal Dover.............| 9 68.0) 6.04 43 | 69.0 4.67 
7.2 Up usky........| 88 42 68.2 5.77 
Cantont... SN 41 | 68.4) 8.48 86 47 | 69.0) 5.11 
Carrollton. 89, 3 | 65.8) 6.39 Vanceburg.......... ...| 9 | 651/72.9)| 3.08 
Cedarville 8,98 Van 9 43 | 69.1 2.98. 
Celina ..... Of 48 70.7 | 3.10 Vermilion 89 39 | 66.1 | 2.37 
Cherryfork ... 99 42 72.6) 4.17 Vick % 40 | 73.8 3.24 
Circlevilled 88) 46 | 70.2) 7.08 Walnul 8.23 
Clarksville ..............1 90 47 70.4) 5.10 OR 37 | 67.9 | 10.78 
Cleveland (V.0.). .....| 88 44 | 67.0' 6.48 Warsaw 35 | 68.6) 6.76 
4370.0 | 3.67 Wauseon ............... 4 | 69.6 4,12 
92 38 72.2) 5.79 Waverly.... 95 46 | 73.4) 3.86 
Colebrook ............. 88 36 69.4 4.78 Waynesville 9" 49/| 73.0! 4.89 
Dayton @ 98 4872.0) 4% Westerville . 89 43 69.0) 5.44 
44 70.0; 1.68 Woostera .. 87 39 | 65.6 | 3.98 
Demos 50 69.2) 6.92 Wooster dt.. 3.54 
Dupont 92! 42/1 70.2!| 8.44 wn 40/| 67.6) 5.31 


216 
Stations. 
il; 
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Il.—Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature, Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) t 
4 Stations. £. | Stations. | Stations. 3.12. 
- BA 
qpetens. ° ° ° | Ine. Ins. Pennsylvania—Cont'd. | ° ° ° | Ins. | Ins | South Carolina—Cont’d.| © ° o | Ine. Ine. 
Alvat ......... 105 48 77.6) Davis Island Damt...... 4.47 | Gillisonyille ..........- 102 54 79.7 | 
Anadarkot......... -| 51 | 83.9) 1.0. Doylestown ......... 4.07 Greenvillet ....... | 62 73.2) 4.56) 
rapahot 106 48 | 77.6) on case 6.97 Greenwood ....... 96 58 | 79.0) 4.21. 
Beaver t 112 46 | 81.1) 2.08 Duboist ..... 5,22 | Holland 56 | 76.8 | 4.00 | 
Burnett t...... 58 76.2) 1.14 | Kingstreeat............| 100 57 | 79.3) 7.98 
Clifton 99 8 | 76.9 | Dyberry 88 62.8 4.89 | 7.90 
Enidt ....... 78.0) 4.81 | East Mauch Chunk... 91 39 | 66.2) 5.52 | Longshoret .............| 04 56 76.0 | 4.18. 
Fort Renot ... 78.5) 1.29 Easton 46 | 68.6 | 3.98 | Mount 2.09 | 
Fort Sill....... 80.9 | 1.38 Edinboro *!...... | Pinopolis®! .............| 91 | 64 | 76.4) 7.43) 
Guthriet ...... 75.2 | 6.01 | Ellwood Junction 5.93 Port Royalt........ | 64 80.5) 7.88 
Keokuk Falis 78.2 | 3.90 | Emporium ..........-..., 88| 88/648) 6.75 | St. Georget ..... 96) 60 | 78.0 | 10.45 | 
Mangumt ..... 81.6 | 3.38 Farrandsville ooo] 4.82 | St. Matthewst 96 60 77.8) 5.49 
Normant........ 78.7 | 3.23 | Forks of 88 57 | 69.8 4.46 | | St. Ste 9.16 
Pondoreek +..........-- -| 108) 45 | 77.1! 4.76) Free 3.90 Shaws Fork 102) 62 | 80.1} 4.01 | 
Prudencet 50 | 79.4| 3.97 | 5.14 Smiths Millst....... 5.99 
Sac and Fox Agency t. 50 | 75.4 | 3.380 Grampian 84 40 | 66.6 5.76 | Hill t...... cosces| Of 59 | 75.8 | 5.96 
Stillwater 100) 74.8) 7.26 5.26 Spartanburgt ....... BB) 771) 3.18 
105 4 | 79.4) 3.71 Hamburg ....... 44 | 69.0) 4.08 Statesburgt........ 5877.2) 4.54 
Woodward t.. 5.30 | © 87 66.8) 7.98 | Trenton 96! 60) 78.6) 3.50 
Huntingdon at.......... 90 38 | 67.5 7.74 | Trial t 58 77-0 | 5.87 
7 40 61.6) 0.51 Huntingdond......... 7.98 Winnsboro ........... 100) 55 | 76.8) 3.08 
100 41 | 67.7 | 0.12 600000 387 | 69.6) 9.1 Yemassevt..... 100) 58 5.11 
34 62.6 | 0.30 Johnstown W 40 | 68.6) 6.08 Yorkville..... 56 75.7 | 5.05 
% | 51 | 66.6) 0.96 3.43 
92 36 | 50.2) 1.27 5.10 Aberdeen t 43 | 66.4) 6.26 
69) 42) 56.2) 0.16 Kennett Square.......... 45/683) 5 10 Alexandria ¢ 421 67.0) 4.47 
87 | 87 | 57.4) 4.15 Lancaster * 89/ APMOUE 9 | 41/ 69.2) 3.81 
93 | 64.8) 0.55 0.0000 5.57 Asheroft 98 | 65.1) 4.50 
94 42 68.2) 3.2 Lebanon 4.51 89 41 | 65.0 3.82 
92) 45 61.0| 0.25 29.66 43 | 64.4) 6.55 
9% | 37/|59.2!| 0.98 Lewisburg 4% | 88 | 65.0) 4.15 
93 40 | 61.2) 0.61 Lock Haven at- 4.3% 67.6%) 3.94 
100 35 | 64.1) 0.24) Lock Haven D 3.67 33 | 60.4) 7.39 
Detroit 35 | 50.4!) 1.18 LOOK NO. 4 4.00 | 1.% 
Eugenet 40 | 59.8) 0.36 seces 3.98 | Farmingdale 469 
Eugene t 0.39 ifflin ....... 4.14 88 | 66.5) 2.50 
Fifet ......... 87 | 56.4] Ty Oil Cityt . 6.88 Flandreaut.. 42 | 65.6 | 6.47 
Forest Grove............ 93 37 | 60.1 | 0.60 3.36 Forestburgt ............| 98 87 | 67.8 | 5.68 
Fort Klamath.... ...... 2455-6) 0.85) Parkert 4.11 Forest Cit 101 42 | 70.2) 1.35 
Gardiner ..... see 90 | 43) 57.6) 1.28 Philadelphia... 92| 70.6) 5 39 42 |...... 2.62 
Glenora 33 | 57.5] 4.43 Point Pleasant * 94) 44/ 68.6) 3.45 
Grants Pass at...... ... 100 | 34 63.9) 0.10 Pottstown..... 92] 70.0) 9 | 49 67.8) 2.14 
Happy Valley........... 24 50.6! 0.34 uakertown .. 92 40 66.4) 3.08 Greenwood 44/70.7| 5.97 
Hood Ri River (near)......; 61.6) 0.54! eading?... |) 2.85 Highmore t.......... 96] 68.1] 2.28 
91| 40/ 61.2/ 1.16 7.32 HitChoOck 3.91 
Jacksonville 35 | 0.25 Ridgwayt...... eee 5. 57 69.6 | 2.46 
9 | 80) 57-8) 1.16 Saegerstown 6.97 64.7 2.99 
Junction City*®.. 45 | 63.4) 0.35 St. 7.47 Kimball on covese| 5.60 
Lafayette*®........ 50 | 65.8) 0.53 Salem 2.01 Leslie t 71.4 | 3.75 
Lakeview t ..... 31 | 61.7 0.10 Scranton ..... 1.99 67.3 | 3.81 
Langlois ... 43 | 60.7 | 0.79 Selsholtzviie 3.83 Mennot..... 69.0 | 3.62 
Loreila 36 66.6; 0.00 Selinsgrove .. 2.49 Millbank 66.4 | 3.08 
MoMinnvilie at ses 36 | 60.3 0.80 Shawmont . 4.04 Mitchellt.. 66.9 2.73 
Merlin ** ........ 104-52 | 68.9 0.00 Shinglehouse.. 3.96 Northville *! 65.8°) 5.20 
OB. 94 | 66.4) 0.23 4.04 Nowlin t....... 70.8 | 4.80 
Angel ¢. | OF] 68.2] 1.87 Smethport.. 86) 84 5.38 Oelrichs t....... 68.7 | 1.32 
Nehalem 5.71 Smiths Corners... 4.55 Parkert ........+... 68.0 4.77 
Newberg¢.......---. 38 61.0; 1.04; Somerset................ 86 35 | 63-4 7.68 3.53 
Newb 102; 40/ 67.0| 0.28 South 89; 70.9)....... Plankintont....... 69.9 | 4.49 
Ne 98) 40) 55.6) 2.35 South Eaton ............ 8 | 388 65.1) 2 62 Shiloh pes 69.4 | 1.90 
Pendleton 36 | 65.0) 0.97 ey, 6.46 Silver City.......... 5.31 
Riddles *® 44 | 61.2/ 0.00 State College..... 86 42 | 65.6 | 5.02 Sioux Fallst......-...... 94 40 | 66.8 | 5.9 
Salem Dt . 93 41 | 60.6 | 0.99 Sunbury .......... es 2.10 Tyndallt........ 91 46 | 69.4) 5.45 
Salmon 87 27 | 49.8! 3.33 4.0 || Swarthmore...... 91 50 | 71.8) 4.90 atertown t ¢..... 86 35 | 62.3 3.68 
Sheridan *?. 51 | 62.8/ 0.42 Towanda.......... 35 | 65.6) 2.17 Wentworth t....... 93 41 | 65.8 | 4.58 
Silver 91 22 | 0.30 wos 8 | 43/| 69.0/ 3.12 vo Springs+.. 9 | 4 | 68.2) 7.5 
Silverton ** . | 63.3) 1.39 en t ...... 4.07 ‘ennessee. 
Siskiyou 41/ 66.3) 1.14 Wellsboro 86 | 34/ 60.2) 3.92 Andersonville *?........| 658 75.0) 
Springfield* 90 | 49 62.3) 0.00 West Chester.... 68.9! 5.84 Arlington ...... 66 | 77.2) 2.82 
92 | 59.7) 1.26 West 4.21 shwood *t} 60 | 74-7 | 4.50 
The Dalles t 9 | 42/ 66.6) 0.10 White Haven*'... 93; 53 3.83 Benton (near) t 50 | 74.5) 5.58 
ledo...... 70 28 | 48.9) 7.62 Wilkesbarret ..... 40 | 68.7) 2.40 Bolivart..... 54 | 75.0) 1.68 
Ummatillat 0.01 Williamsport ..... 88 43 66.8 3.98 Bristol t °.... 62) 72.2) 4.3 
Vale ..... 98 35 | 65.4) 1.18 orkt ...... 91 42 | 68.1) 3.92 Brownsvillet 58 | 78.4 | 6.62 
West Fork 106 42 | 64.4) 0.12 o Carthaget 
Weston.... 99 | 61.0| 0.72 Bristol 83 49 | 66.2) 3.61 Clarksvillet.. 55 | 73.3 4.68 
vania. Kingston .. 43 | 68.3) 5.01 6.70 
Altoona ....... 88) 46 68.9) 7.69 600085 3.26 Covington....... 98 | 56/ 78.0| 3.06 
Aqueduct 98) 47 70.4) 4.85 Pawtucket 8% | 49 | 66.4 3.49 94} 74.6) 4.09 
VOr 6.07 South Carolina. Dyersburgt ......- 58 | 77.6 | 5.29 
Bethlehem 3,60 Allendalet 100 56 79.4) 3.66 Elizabethtont...........| 98 50 | 73.3 7.87 
Blooming Grove.........| 88 | 38 65.0) 2,49 4.73 Elk 84 | 71.2) 5.27 
Brookville 44 Batesburg 55 | 77.2) 5.30 Fairmount*®!............| 86 58 70.0 3.54 
Browers Blackville? | 57 | 79.6) 5.61 Florence ¢ 89 73.7) 8.42 
CAMETON 5.75 Camden t..... Greenevillet 87 | | 70.6) 6.8 
Canonsburg ............-, 70.0¢) 6.71 Cheraw @f 56 | 77.4) 5.61 Boheuwaid 60 | 70.6 | 4.97 
Carlisle..... 4 | 68.8) 4.27 5.82 Jackson 91 55 | 75.2) 4.58 
88| 38 67.4] 6.33 Clemson College ........ 100; 78.0) 1.94 Johnsonvillet 96) G2) 75.2) 493 
5.23 Conway 6.69 Jonesboro *t! 86 56) 71.0) 6.48 
43 | 66.2) 4.06 Darlington (near) 8.92 Liberty 9 53 | 73.8 | 3.09 
42 | 67.8| 7.19 Edistot...... 6.26 Loudont.. . dee 5.15 
43 | 68.0) 2.85 Effingham t.. 6.34 Lynnville*? 91 | 55 | 72.6) 3.30 
met 4,77 Florence t ... 5.49 | cKenzie*t!.. 89) | 74.3) 8.75 
Coopersburg ............| 88! 47 | 67.6) 8.45 rgetown t 5.33 villet 9 | 538 | 74.2) 8.85 


‘ 
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Tasis II.—Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
a 
fia 
Tennessee—Cont'd. ° ° | Ine. | Ins. Texas—Cont'd. ° bed Ins. | Ine. Washington—Cont'd. ° © | Ine. | Ine. 
Milant..... 55 | 76.1 3.20 Sierra Blancat.......... 104 50 | 80.6, 1.54 
Molino ¢ ... | 74.7 2.48 Stafford 101 62 | 84.0/| 3.45 Blaine 89 3356.9 2.04 
Newport *?.......... 58 74.3) 5.76 Tembleat...... 61 | 83.5 0.47 Cascade Tunnel ....... 2.10 
61 | 73.4) 4.66 60 | 85.0) 0.40 Centervillet...... eee 96 36 | 61.8 0.16 
Palmetto -| | 74.4) 2.91 Twohig..... ee 86.62) 0.00 ist...... 101 37 | 62.6 1.35 
P 60 | 73.9 | 2.56 lert....... 51 | 81.4| 0.20 COMA % 35 | 60.2 0.69 
90 74.0) 5.07 0.77 Connell 106 30 | 69.8 ...... 
3,82 56 | 8.2) 1.60 Coupevillet ............. & 39 56.4 1.04 
86 50 | 70.4) 4.46 Weatherfordt... 52 | 83.1) 0.19 Eastsoundt.............. 80 41 58.0 0.83 
88 | 570.8) 5.09 Utah. Ellensburg t...........-. 40) 61.4) 0.17 
St. Josepht.... 49 | 73.9) 8.45 0,06 Ellensburg (near)........ 34) 63.3 0.10 
Savannaht........ 58 | 77.2) 6.82 lue Creek **. 51 79.8) 0.00 Fort Simcoet.......... | 108 41 | 67.8 0.17 
Sewaneet ........... | 60.6 | 4.38 | Brigham City 0.36 rt Spokane ...........| 100| 82| @0.8| 0.21 
Springdale 60 | 75.8) 4.65 oe 4 0.2 Grandmoundt .. 3450.2) 1.54 
ellico Plains t.......... % 74.0) 4.10 Corinne**..... 60 | 83.7 | 0.12 Hunterst...... 89 | 31/| 54.8 0.90 
| 74.0) 4.92 || Fillmore t -..... 35 | 73.1 0.01 eside % 4 | 66.0 0.09 | 
Tullahoma 87 | 48/|70.4/| 3.95 | rt Duchesne t. 37 | 67.2) 0.08 Lapusht....... 73) 39/55.6) 3.30 
Union City? ..... 93 55 | 75.8) 7.55 3876.0) T. Madrone*t'... 89 38 | 58.8 | 
Waynesboro*!...... ...| 9) 51/718) 5.43 || Grover % 68.8) 0.05 Mayfieldt*...... 
‘eras. Hebert...... 28 | 64.6 0.09 Montecristot ........... 88 34 | 50.6 5.12 
Albany *t?........... 50 | 78.8) 0.64 Keltom ®® 96 59 75.4 0.00 Moxee Valleyt...... 106 3 | 65.9 0.07 
0.87 | L@VANT 9) 36 | 68.0) 0.36 New Whatcom t........ 7 | 60.2) 2.06 
Aurora ®! 104 56 82.8) 0.30 Peaster 30 | 63.5 0.35 Olgat........ 3856.8 1.29 
Austin d *®....... 101 66 | ee 9 39°| 66.0 0.46 Olympiat 95 50.4 1.31 
Ballinger t.. 49 | 82.2 | Mammoth 98) 42 | 0.12 Pine 62.6 | 0.3 
Beeville t. 106 64 8.5) 1.07 106 60.2) T. Pomeroyt 46 | 68.9 0.43 
Blancot 0.50 0.45 8 | 87/ 60.2) 1.06 
Boerne *+! 100 | 50 | 0.37 | 100) | 788 | 0.08 ueetst......--.... 4.67 
Brady t 105 52 83.2) 0.66 || Ogden a*® 5874.5) 0.10 aliat ..... 50.3 «(0.71 
Brazoriat . 97 | 6 | 0.58 Pahreaht........ 71.8) 0.00 Shoalwater Bay*"™......; 88) 45) 57.1 |....... 
Brenham t...... 100| 61 84.2/ 0.90 Park Cityt®....... 86 58.6 | 0.00 Silvercreek*!............ 36/ 56.0. 2.91 
Brighton .........«.. 92 65 | 82.1) 0.34 | Parowant......... 96 41 | 68.5 0.08 Snohomisht.............| 50.5) 1.68 
Brownwood *t!......... 52) 81.9! 1.61 | Promontory i..... 100 | 73.6 | 0.00 | Southbendt ............, 9 | 85 | 50.8| 4.01 
Burnet 108 62 83.6) 0.41 || St. Georget..... 112 43 | 78.5) 0.00 Stampedet.. 92 30 | 58.8 |....... 
Cam le Passt......| 68/ 89.2) 1.52 31) 67.3) T. Stillaquamish | 33) 57.1) 2.30 
Chillicothe ¢ ............+| 106 50 | 80.2) 1.33 Snowvillet............ -| & 35 | 63.2) 0.68 Sunnyside t 14 35 | 66.6 0.14 
Coleman 62 80.9) 2.15 | Soldier Summitt........| 2158.6 0.14 Tacomat... 4350.5 2.02 
College Station..... 9 | 82.3) 0.10 || Terrace 99) 58 80.5) 0.00 Union City t 9 | 88) 61.8| 2.20 
Colmesnei! ....... 1.30 40 | 68.6) 2.00 Vashon 88 39 | 59.0) 1.62 
Columbiat..... 61 | 81.2) 0.74 42 68.0) 0.02 Watervillet .............| 101 33 | 0.39 
Corsicana 106 57 | 84.1| 0.58 ernal ....... 4 | 71.2) 0.04 Wenatchee Laket.......| 37 | 57.0 |....... 
101) 68/ 84.9) 1.77 Vermont. West Ferndalet......... % | 43/ 60.4) 2 
108 53 | 81.8) 0.50 | Brattleboro ............. 9 39 | 64.7 1.38 Wi 
101 61 | 83.3) 1.92 | Burlington ...... 49 | 67.2) 3.18 Beckley 37 | 67.3) 3.98 
104) 50) 77.7) 1.18 || Chelsea t..... 883! 89/50.8| 1.78 Beverly t 46 60.3 5.04 
108 83.6) 1.58 89 43 64.0 2.41 Bloomeryt ...... 39 | 64.9) 4.05 
3.47 85 3 | 60.5 2.60 Buckhannon @t ..... 
108 68 | 87.6 | 0.42 85 3459.7) 1.85 Buckhannon bt........., 43 | 65.9 |....... 
104; 8.7/ 1.08 36 60.5) 2.28 Burlington t.............| | 68.2) 5.41 
101 81.6 0.71 37 | 61.8 2.42 Charleston ¢.... 4.81 
101 66 84.0 0.85 82 61.1 1.88 Dayton f.. Peer 5.58 
109 66 | 87.1 1.02 90 66.9 1.13 47 | 68.9) 6.69 vis 
104 67 | 86.7) 0.75 | Wells 88 40 | 64.0) 2.88 | 69.7) 2.11 
17 65 | 86.2) 4.08 90 37 | 63.2) 2.34 4.59 
0.82 Virginia. Glenvillet........ 87; 69.4) 6.11 
105°; 1.02 Alleghany *!........... 89 52 | 67.3 |....... Graftont ....... 90 43 69.2) 4.01 
90°; 50s) 1.43 Ashland 4972.1; 3.67 Green Sul 89 52 70.8) 4.38 
100; 2.27 Bigstone Gapt.......--.-| 88) 43 68.8) 3.77 Harpers 
96 6 | 82.0°| 0.20 Birdsnest *f!............ 90 68 | 74.9) 1.35 Hewettt ....... 91 53 71.8) 7.57 
soe 0.15 || Blacksburg..............| 8 | 67.8! 5.38 Hinton Gt 5.87 
Graham ..... 48 | 84.6) 2.38 Buckingham t.... ......| 90) 71.0) 4.41 Hinton dt .... oof 
Grapevine 104 55 82.2 1.84 Burkes Garden erece RR a2 65.0 6.81 Leachtownt ...... 3.2 
Hale Centert............| 108 79.0/| 3.65 Callavillet ..............| 91 53, 72.9) 5.91 Marlinton t..............| 51 | 69.7 | 3.71 
Hallettsvillet...........| 60/846! 0.66 Christiansburg 3.76 Martinsburg t ......-.... 91 48 | 60.8 | 7.54 
1066; 45) 78.2) 0.9 Monarch*t?............| 88| 64/ 69.0) 9.86 
108 86.5) T. | Dale Enterpriset....... 45 | 68.0) 5.17 Morgantown Gt 3.74 
101 | 61 84.6) 0.25 || Damvillet. ............. 4.60 Morgantown dt .........| 9 | 42/ 70.0) 4.16 
17 62 | 86.0 0.40 || Predericksburgt....... 91 5372.3 5.41 New Martinsvillet......| % | 60.8 6.81 
0.80 Goshen 88 | Nuttallburgt... .......| 48/ 67.2| 7.40 
83.2; 1.21 | Grahams Forget........| 85 4 | 67.7) 5.05 42 60.4) 3.41 
8.9) 0.4% Hampton 88 6274.5) 7.24 Pennsboro .........++. 91 4 | 68.2) 6.71 
1.@ Hot 80 “4 | 68.9) 3.79 91 49 71.2) 4.71 
101 62 | 81.2) 1.04 Lexington t 70.6) 4.31 Point. leasantt.......... 48/72.8| 3.08 
105 | 48/ 83.6) 0.25 Maidens... 92 | 76.0)...... Powelltont ............-| 88| 70.0! 8.30 
101 57 | 82.6) 0.73 | Manassast 471.6, 4.68 6.61 
105 | 88.4) 0.00 Marion t 88 46 | 69.5) 6.54 let 45 | 70.8) 3.04 
108; 3.41 || Montereyt ... 8 | 66.3) 7.9% 71-83) 2.91 
104; 68 /84.1/) 2.54 || Petersburg 9 | 5.90 65.0)....... 
LIME 101] 68 84.5) 0.10 uantico -| 51] 71.6)..... 
Menardviile*t!.........| 66/846) 1.05 || Richmond (near)t.......| 96) 6.11 
Mount Blanco*t'. .....| 50 / 81.2! 0.19 55 |72.2/| 5.24 91; 48/ 72.4| 5.89 
New Braunfelst......... 99 | 60/ 88.4/ 0.12 || Rural Retreat...... 85) 43/1 66.5) 6.51 90 | 41/ 68.0) 5.08 
|...... 0.71 | Salemt 87) 70.4) 4.79 
Panter ........... 0.47 || Saltville 86) 45 | 60.6| 5.87 8 | 37 | 66.1) 6.20 
102 60 81.6 0.29 89 56 72.3 90 29 64.9 3.07 
Point Isabel*' . 90 8 | T. | 73.8) 5.78 85 70.0) 4.35 
Rheinland . . 108 50 84.6) 0.41 Stanardsvillet.......... RA | 69.1 3.13 4 | 63.0) 1.7% 
Roby?t...... ill 55 80.0) 1.64 Stauntont..... 460.6 6.58 Beloit 91 | 69.1) 3.15 
Rockport *! 98 74 | 84.9)....... | Stephens Cityt..........| 48 70.5)| 6.78 Black River Falls.......| 90 |....../.... 2.89 
‘ Rocks st 1.31 | Sun 60 77.8 8.18 Bosco 42 68.0) 4.72 
Round Roc 9 | 76 | 88.4) 0.00 || Warsawt 92) 55 | 73.6) 5.80 | 89 | 68.2) 3.21 
Runge t 201) 68) 84.9! 1.54 Westbrook Farm......::| 91 52) 78.6 |..... Chilton 87 | 70.0) 3.35 
San Antonio. ............| 108 62 0.72 | Wytheville t......... 48 67.6 7.15 Citypoint 35 | 69.0) 3.37 
San Marcos dt...........| 101] 84.9! 0.00 8.49 881 67.4) 3.01 
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Tem ture. 
(Fahrenhelt.) 


Grantsburgt ....... 
H ~ 


Lincoln t?... 
Madisont.... 


NeiJisvillet..... 
New Holstein.......-...| 80 
New London ...... ARE 
Oconomowoc t 


Pepin ........... 
Pine Rivert ......... 
‘ort 


8 mert... 
Stevens Pointt ......... 
Sturgeon Bay Canal... 
Valley Junctiont....... 


Stations. 


snow. 


Minimum. 


Maximum. 


Mean. 


Maximum. 
° | Minimum. 


S223, 


~ 


Waukeshat ............. 
| Waupacat .............- 


Fort Yellowstone 


| Sheridan 
Sundance ...... 


| Ciudad P. Diaz.......... 
| Leon de Aldamas ....... 
opolobampo*!......... 
New Brunswick. 
West Indies. 
Grand Turk Island...... 


dry thermometer. 


> | Rain and melted 


SESVASES 


ua 


EXPLANATION OF SIGNS. 
* Extremes of temperature from observed readings of 


+ Weather Bureau instruments. 
t Record furnished by the Arrowhead Reservoir Com- 
pany, in the San Bernardino Mountains, San Bernar- 


dino County, Cal., at elevations varying from 4,900 to 
6,900 feet 


A numeral following the name of a station indicates 
the hours of observa from which the mean temper- 
ature was obtained, thus: 


1Mean of 7 a. m. +2 p. m.+9 p. m.+9 p. m. + 4. 

2 Mean of 8a. m.+8 p. m.+ 2. 

8 Mean of 7 a. m.+7 p. m. + 2. 

4Mean of 6 a. m.+6 p. m. + 2. 

5 Mean of 7 a. m.+2 p. m. + 2. 

6 Mean of readings at various hours reduced to true 
daily mean by special tables. 

7 Mean from hourly readings of thermograph. 

®§ Mean of 7 a. m.+2 p. m. +9 p. m. + 3. 

® Mean of sunrise and noon. 

10 Mean of sunrise, noon, sunset, and midnight. 

The absence of a numeral indicates that the mean 
temperature has been obtained from daily readings of 
the maximum and minimum thermometers. 

An italic letter following the name of a station, as 
Livingston @,” “ Livingston indicates that two or 
more observers, as the case may be, are reporting from 
the same station. A small roman letter following the 
name of a station, or in figure columns, indicates the 
number of days missing from the record; for instance, 
“=” denotes 14 days missing. 

No note is made of breaks in the continuity of tem- 
perature records when the same do not exceed two 
days. All known breaks, of whatever duration, in the 
precipitation record receive appropriate notice. 


CORRECTIONS. 


May, 1896, Table II, North Dakota, Batteau should 
be Bottineau. 

March, 1896, page 79, line 10 from the bottom, for 6 p. 
m., read 3.20 p. m. 

April 1896, pase 107, lines 3 and 4 from the bottom, 
for “middle Slo , 16.5, and Missouri Valley, 14.6,”" sub- 
stitute “Ohio Valley and Tennessee, 6.9; lower Lake, 
6.7; 2 Mississippi, 5.8;" also line 2 from the bottom, 
for Florida Peninsula, 9.7; east Gulf, 4.8,” substitute 
‘ ned Plateau, 6.0; middle Pacific and south Pacific, 


“May, 1896, page 148, line 31 from the bottom, add the 
following: *‘ The greatest negative de ures were: 


Northern Plateau, 6.6; middle Plateau, 5.8. 


II.—Meteorological record of voluntary and other cooperating observere—Continued. 
Temperature. | Precipita- | 
tion. (Fabrenheit.) tion. 
3 
|, | 
= & & 
on u | 
| | Westbend 
93 41 0 | | Bighorn 
Koepenick*t!............ 86) 48 9 | Fort Laramiet.......... 
Lancastert ...........-. 8 43 Washakie.......... 
Manitowoct............ 88) 41 0 haves 
Meadow Valleyt........ 88 40 
Medford t 29 3 
Mexico 
| | | 
OCONEO 
Osceolat | 
84 | | 14 | 
Prairie du Chien ........ 92 | 
i} 
| 
| 87 
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Taste 


ash. 


ich... 


» Me... 
» Mich 


to, Cal...... 
»Wash. 


Minn... 


es, W 
M 
go, Cal....... 
Iowa 
ash.. 


Mo.. 


ampa, Fla. 
Tatoosh Is! 


Toledo 


e City, Utah. 
and 


, N. Dak 
gton, N.C.. 


Shreveport, La..... 
Sioux Cit 
Spokane, 
Springfi 


8 


phia, Pa 
Ariz... 

g, Pa... 

Oreg... 

, N. Mex.... 


a, Fla.. 
ort Angel 


urg, W 
mn, 
eld, Ill... 


pringtield 


ncisco, Cal.. 


San Luis Obispo, Cal 
ole, Mass 


gton, D.C. 
Yuma, Ariz........ 


y, Ohio ..... 
a, Kans.. 


er, N.Y... 
rg, Ore 


N.C...... 
acramen 


8. Dak..: 
Pittsbur, 
P 


k 
k 


San Fra 
mucca, Ney 


urg, Miss. 


Ste Marie. 
yard Haven 


Savannah 
Seattle 


iston 


Zz 
=) 


Parkersb 
Pensacol 
Philadel 
Phoenix 
Port Hur« 
Portland 
Portland 
Pueblo 
Rochest 
St. Louis 
St. Paul 
Salt La 
San Antonio 
San Die 
Santa Fe 
Vicksb 


Pierre, 
Rosebu 
8 
Sandus 
Sault 
Vine 
Walla Walla, W 
Washin 
Wichit: 
Wilmin 
Winne 
Woods H 


Will 


Stations. 


mn.... 


River 


Ml 


se, Wis 
que, Iowa.. 


Mississi 


St. Paul 
La Cros 


Dubu 


D 


rt, lowa 
, lowa.. 

Mo. 


aven 
Hannibal 
St. Louis 


Mem 


Keoku 


gig | 8 8a 
: 
z 
~ 
4 

‘omnes? | © oo 132923 
qynow 03 = $3 m3 

SSEEESESE ELE 
| 
3 RF 5 
3 | 
{ 
e 
B/4 
jo SEARO 


phis, Tenn .. 
na, Ark .. 
Arkansas Cit 
Greenville, Miss .. 
Vicksburg, Miss 
ew Orleans, La ..... 
rg,W.Va.. 


N 


Ohio 


Missouri 


ig. 
4. . 
35 


Pierre 


Hele 


+To mouth of Ohio River. 


*To mouth of Mississippi River, 


Rey——5 


TABLE VII.—Average wind movement, ete.—Continued. 
| | } 
-Va../ 27) 22 20! 1.8) 1.6) 2.0 4.8 5.6) 6.1) 62 6.5, 6.4/ 5.6) 30, 28) 
$7) 85 84) Bol 1| 8.6 | 8.6 | | 10.8 | 11.8 | 12.4) 11-6 11-6] 9:0, | 7.217 
75) 7.5 71! 67! 68! | 10.0 | | 1-0 | 11.1 | 10.8 10.2] 9:4] 92! 7 
10.6) 10.0, 8.3) 7.8/ 7:3) 11.3 12.0 13.4 18.8 14.0 13.7 | 13-9] | (10.8 10. 
| | 3.0) 42 | 4 6.1 oo | 80! 7.8) 7.7] 63! 63! a7] ao! 3.3 8, 
| @0 6.4) 5.98 5:1) 3 5.3 7.6| 7.5 8.3) 91! 98) 10.4% 11.9 11:4) 
7.1) 6.70 6.6 7.8| 8 9.6 10.7 | 10:7 10.7 10.0) 7.78 6.6) 6.6) 7, 
5.2) 5.50 53 6.8] 7 9.2 0.6 10.7 10.3 | 10.0) 8.6! 7.58 68) 6.9| 
5.8) 6.08 5.6 6.6) 6 8.1 8.7} 8.1 8.7) 9.0) 86) 908 91) 9:4 0; 81) 8.6 
4.9 5.411 62 5.2! 5.9 7.1 | 10.5 12.1 | 12.2 | 12.70 12.5 | 10,6 | 10.8 10.2 8.6 
4.2 428 5.8 | 6. 5.8 6.0} ¢ 6.2) 6.2/5.9) 500 38| 39) 44 
7.7) 830 81 | 9. 11.3 1.6) 15 13.7 | | 13.9812.5 | 10.8| 
6™™ 6.6) 63066 5.8 | 6. 7.9 7 7.8) 81081) 83) 
5.7| 5.90 5.7 | 6.9| 7. 8.1 9 9.2) 7.5064) 52) 52) 
3 22 1.7 2 3.6 4.4) 5 91! 68) 66! 4s 
9 9.4) Om) g'3 8. 8.3 9.0!) 9 | 10.4 711.6 11:9 | 10.6 | 10.1 
6 7-0! 6.8! 6M) 69 7.8/ 8. 8.9 9.5) 9 9) 9.9 93) 7.9) 7a] 7.11 
5 | 4.6 4.1) 3: 1.8 6.6 8.7 6.6, 65) 6.9) 5 
| 
9.4 6. 5.2) 4) 5.0 5.1) 6.3 6.9 7.2) 7.7 8.5 9.7) 9.8 | | 12.5 | 
27 2.9 22) 26) 23 10 7.6| 8.9 2) 9.8 81) 6.8) 51) 4.5 
5.9 5.4) 6.4) 8.3) 8.4 8.8 7.8) 6.9) 6.4) 64) 6.4 
12.9 11.498 10.5 | 9, | 7.51 6.5 10.3 | 13.7 2) 22.8 24.0 | 23.9 | 23-0 | 90.7 | 18.2 
2:9 2.66 2.7) | 82) 3.1 5.1!) 6.5 8.0 7.8) 74/71/58! 46 
| 
7.7 6.19 5.6 4.6 3.9) 3.7 8.2] 94 | 10.8 9.9/ 10.1! 96) 7.9! 7.9 
4.9 5.299 5.5) 5.0) 5.4) 6.6 11.1 | 10.9 7.7! 6.7] Be) 5.3 
5.3 4.70 4.8) 5.0 4:9 5.8 | 6.8 8.1 86 63) 5.9) 5.1 
4.3 11942) 41) 40 3.3) 3.8 6.2 | 6.3 67) 71) 70) 64 
5.9 Pre 41 5.4 6.3) | 6.9 | 7.4) 61) 5.08 52) 5.9 
6.6 | 7.3 7.0 | 7.4| 8.5 13.0 | ms 13.5 | 11.0 10.5| 8,2 7. | 7.0! 7, 
4.6 3.4036) 3.6) 4.9 8.0 8.4 788 74) 5.8] 
6.4 61) 6.4 6.7| 7.4 8.8 9.2 7.7) 5.50 5.7) 5.4) 
7.3 7.4) 3 7.0 7.1) 7.5 8.6 8.4 7.5 71) 6597.5) 7.3) 81 
46) | 0| 4.7) a6 64 8.1 8.3 | 5.2) 5.3 6.8 4.8] 4.5 
7.6 9) 7.7) 7.5 | 7.9 8.6 9.6 | 2.0 7.9982, 82) 7.9 
61! 2) 6.4) 7.51 8.1 10.4 | 10.3 | %1/ 7.2) 6896.7) 64) 64 
6.0. 6.3) | 5.6) 6.1 6.3 71 6.6) 5.4) 53"5.9| 61) 6.2 
6.7) ¢ 4) 6.4 9.2 8.7 7.6) 71] 69! 6.6 
5.2) 8 5.8) 5 5 5.1) 5.2 3 6.6 6.5 6.8 | 5.2) 4.7) 5.5 
3.9 4 3.9) 3.8! 5.3 6.1 6.8) 7.4 5.5/ 4.5) 3.6) 3.4! 8.5] 4.0 
58) 5.2] 5.0) 5.4 6.4) 9.0 8.0| 5.9| 5.6] 5.5] 
6.4 6 1 68) 6.9 ¢ 6.7. 7.8 10.1 | 11.3 1 12.5 11.3/10.8| 9.4) 70] 
5.71 5 5 5.3/4.8) 7.8) 9.7 | 10.4 | 10.8 | 10.6 | 1 8.3/ 7.4| 6.5| 5.6) 5.4] 5.5 
85. 8 9 92) 91) 7.9) 7.5 10.6 | 10.8 | | 124 13.1 | 1 12.7 | 12.9 2.0/9.8 7.3] 7.8 
| 
‘ 12.9 121 6 11.5) 11.5 10.9 11.5 11.2 41.4 14.0 14.9 15-1 | 16.0 | 15.1 | 18.09; 12.8 | 12.5 | 11.7 | 18.0 | 12.7 | 13.4 
d 6.2) 43/ 44,33) 26 65 | 82) 8.0 9.01] 9: | | 10.2 10.1 | 10.5 | 9.1) 7.6 
— 
14 
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Tarte 1X.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during June, 1896. 


| Component direction from— Resultant. | Component direction from— Resultant. 
Stations. Stations. j 
4 
New England. Hours. Hours | Hours Hours. ° Hours. Upper Lake Region—Cont'd. Hours.| Hours., Hours. Hours. Hours. 
6 22) s. Sw. 15 || Milwaukee, Wis......... 21 13 12 «on. Be. 
18 19 12 26 Os. 86 w. 14 | Greenbay, Wis ...... 13 20 4 8. We. 12 
23 30 5 s. 4l w. Duluth, Minn ........ 17 son. 18e. 
Boston, Mass... 15 15 29° os. 86 w. North Dakota. 
Nantucket, 12 vi 31 os, 27 | Moorhead, Minn......... 21 25 vi 14 s. Ow. 8 
Woods Hole, Mass.* ........ 3 19 8 11 s. llw. 16 -Bismarck, N. Dak........ 23 20 4 13 n. Be 8 
OW Haven, Comm 8. w. i} Mississippi Valley. 
Middle Atlantic States. | St. Paul. Minn ........ 14 6 18 s. Mw. 12 
Albany, N. 11 30 18 8. 30 w. 22 || La Crosse, Wis.t....... 7 15 6 s. 8 
New York, N. 15 2 11 8. 63 w. 16 | Davenport, Iowa ... 5 12 26 20 n. 7 
Harrisburg, Pa... 11 13 17 s. 7% w. 8 | Des Moines, Iowa..... 20 2 15 6 | Ww 2 
Philadelphia, Pa ....... 2» 19 9 | n. 18 | Keokuk, Iowa....... 20 21 16 19| 8s. 3 
Baltimore, Md . ........ 16 2B 19 8. 9 | Cairo, Til............ 20 15 11 | 8. 6 
Washington, D. 18 24 15 8. 8 ringfield 21 4 2 s. 4w 11 
Lynchburg, Va...... 17 20 19 8. 8 | Hannibal 16 2 15 2 8. 10 
South Atlantic States. Valley. 
Charlotte, N, 15 19 8s. Be. 11 | Columbia, Mo.* ...... 9 10 12 7| s. Me. 5 
Hatteras, N. 7 21 18 Siw. 6 | Kansas City, 18 21 2 15 | 8. 67e. 8 
Kittyhawk, N.C 18 19 16 8, Se 8 | Springfield, Mo 18 18 s. @e. 9 
Raleigh, “ 21 19 16 19 n.S6w 4| Omaha, Nebr...... 18 18 18 19| w. 1 
Wilmington, N.C ee} 10 2 15 s. 45w 18 || Sioux City, Iowat. 11 11 11 e. 6 
Charleston, 8. C.. 9 81 19 18 8. 2 | Pierre, 8. Dak.... 15 27 13| 8. 
Augusta, Ga...... 17 15 21 2) Huron, 19 2 26 s. We. 15 
Savannah, Ga...... 14 30 10 17 || orthern Slope. 
Jacksonville, 10 2 13| s. Be. 19 | Havre. 2 14 ? 90) n. w. 24 
Florida Peninsula. Miles City, Mont 18 17 2 17| n. We. 4 
cece 34 22 We 29 || Helena, Mont 6 6 40 | 8. 38 
11 33 8. Be 32 | Rapid City, 8. Dak 14 2 12 s. Mw. 14 
Tampa, Fla ..... 12 18 18 8. We 9 | Cheyenne, 18 4 8 s. w. 17 
Eastern Gulf States. | Lander, 21 16 14 n.66w. 12 
Atlanta, Ga..... we 19 17 18 2) n. 4 | North Platte, Nebr ...............- 12 14| 8. Se, 14 
Pensacola, Pla 16 13 s. 13 || Middle Slope. 
Mobile, Ala ..... 2% 4 18 w. 6 || Domver, Colo sees 18 26 13 15) 
Montgomery, Ala 17 24 8. Ow. 8 Pueblo, Colo ...... 10 15 n. vw. 17 
Meridian, Miss ... 15 20 18 9 8s. Be. 17 | Concordia, Kans .. 13 33 2 8| s. Be. 24 
Vicksburg, Miss. . 12 26 8s. Be 18 Dodge City, Kans. 12 31 a 2) s. Be. 36 
Now Orleans, 15 25 23 8. Wichita, ans..... 19 26 27 s. 26 
Western Gulf States. | Oklahoma, Okla 16 29 4) 8. 
LA. 17 R 8s. Ge 13 | thern Slope. 
Fort Smith, Ark............. 16 6 33 n. Re 22 | Abilene, Tex ......... edaccenes cent 9 36 s. Be. 32 
Little Rock, Ark 23 21 9) 8. He | Amarillo, 1 31 19 5| 8. Se. 
Corpus Christi, Tex............0.... 3 39 26 8) 8. We. 40 | Southern Plateau. 
TOR 40 13 16 os. Sw. S37 || El Paso, Tex 15 10 2) n. He. 7 
Palestine, TOE 18 29 8| s.8e. 16 || Santa Fe, N. Mex 12 26 5 s. Be. 16 
San Antonio, Tex 9 30 25 7| dle. 98 || Phoomix, 6 5 9 8. w. 
Ohio Valley and Tennessee. Yuma, Ariz..... 11 21 82 | 65 w. 23 
Chattanooga, Teaon 16 21 20) «6s. 45 w. 7 Mitdle Plateau. 
Knoxville, Tenn ... 22 16 bs] 2 n.4w. 9 1 19 5 % | s. 73 Ww. 31 
Memphis, ‘Tenn .. 21 18 20 16) n.S8e. 5 12 21 15 26 s. Siw. 14 
Nashville, Tenn.... 17 21 4 s. Bw. 11 15 15/| n. 12 
Lexington, Ky....... 30 22 | 8. w. 21 | 
Louisville, Ky....... 20 26 8) 17| 8. Ow. 11 | 6 7 12| 8. 79 w. 5 
Indianapolis, Ind 23 21 “4 n. S6w.! 4) 20 6 11| 8. 2w. 10 
Cincinnati, Ohio 17 15 25 | 17| n. ie. 8 | Spokane, Wash ........ duce 4 30 12 | s. Ww. 20 
Columbus, Obio..... 14 » 8. Be. 10 Walla Walla, 9 35 14| 8. 15 w. 
Pittsburg, Pa .......... 15 10 17 North fic Coast Region. 
Parkersburg, W. Va........ ty 21 18 16) s. Me. 8 | Fort Canby, Wash ...........++ 4 16 10 21| n. Sw. 14 
Lake Region. Port Angeles, Wash.......... 4 25 5 33 s. Bw. 35 mk 
13 20 15 29 16 || Seattle, Wash......... 20 13 15| n. 4 
wego, N. 12 8. 31 w. 28 || Tatoosh Island, Wash..... 8 19 15 29 | 8. 52 w. 18 
hester, N. Y. 4 15 13 28 s. 8 w. 15 || Portland, Oreg....... 16 30| n. 60w. 
Brie, Pa.......... s. Tw. Roseburg, Oreg ....... ot 16| n.5w. 33 
Cleveland, Ohio..... 18 2 23 16| s. We. | 8 Middle Coast Region. . ; 
Sandusky 12 17 25 8. Be. 11 Bureka, Cal 25 15 5 33 n.70w. 30 
12 e. 6 || Redbla®, 20 16 18| 2. 5 
roit, Mich............ 20 17 21 17| n. 5 | Sacramento, 12 32 15 23) s. 2w 22 
U Lake Region. | San Francisco, 1 19 0 49 s. 70w. 52 
Alpena cece 15 18 19 s. &w. 4 South 
Grand Haven, Mich........... 15 15 16 w. 11 | Fresno, Cal........ 30 3 43 n.00w. 46 
Port Huron Mich 26 16 6 n. 68 e. 11 14 19 3 38 8. 82 w. 35 
Sault Ste. Marie, Mich............. - 10 14 23 6) s. aw 5 San Luis Obispo, Cal............... 18 19 6 | s. 8 w. 20 
Chicago, Hl........ 20 21 e. 6 
* From observations at 8 p.m. only. t From observations at 8 a. m. only. | 
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Taste X.—Thunderstorms and auroras, June, 18%. 


No. 
| Days. 


| 


| 


res 


o 


one 


A. 

Colorado. ...- 5| 7| 2 4] 1}. 2/10/11/ 8| 6| 10) 13) 18 4 6| 8 
Louisiana ........ 46 5) 6| 2 i) 8 2): 182 | 24 

8 |. 137 

et 2 A. 

150 T. 

4 A. 

T. 

A 


New Hampshire.| 23 
New Jersey.....-| 51 
New Mexico....- 


= 


Pennsylvania.... 


~ 


z 
8s ses 2 


Tennessee ...-.-- 11 2 9 6 lee T 


1 


Utah 
Vermont .......-- 


Wisconsin 


> 


Pa 
eta: 

& 

— 

x 

af can 

3 


Sums ....... |2,799 


wit 
wk 
~8 
o8 
o8 
|: 
2 
° 


. 


| 


226 MONTHLY WEATHER REVIEW. Jung, 1896 
Tassie XI. as Srom sunshine recorders, Fone, 1896. 
Percentages for each hour of local mean time ending with the EE OEP Monthly summary. 
Instrumental record. | 
| | 88 
& 
Hours.| Hours. 
Be 33 43 70 95 96 96 96 % 86 SS 79 63 34 21 | 335.9) 431.5 78 60 
Baltimore, Md. T. 40 39 39 41 46 53 55 383 66 59 49 41 38 31 26) 199.6 445.9 45 37 
Bismarck, N. Dak......... ... 63; 6 | 7] | 771) St] 47] 319.3] 475.6 60 
Boston, Mass......... 40) 42) 47) SO) SO) 6) 72) OO) 67) 49) SB) 39) 456.2 57 52 
Cincinnati, Ohio . | 53/ 58; 74) o2/ 98! 99) 96] 83| G2] 363.1| 445.9 81 57 
Cleveland, Ohio... 80; St} 6) 69) 64) 72) 80) 86) TH) GO) 47) 456.2 63 
Colambus. Ohio. &. 2; 21) 55) 64) 5B) 7} 6| 4) 23.4) 449.0 44 
Denver, Colo....... a 73 75 87 98 91 76 52 49 0.1; 449.0 67 5O 
Des Moines, lowa | 4; @) St} 5O| 7) 71) 64] 58) 56) GO| 64) 27.5 | 456.2 61 39 
Detroit, Mich.... T. 4| 74) BH] 91, 80} 73! 48! 320.2! 456.2 70 61 
Dodge City, Kans P. 64; 67| 87| 87; 88) 80| 88) 88| 89| Gt! 361.8) 443.1 80 
Dubuque, lowa . T. 2) 51) 96) OF) 66) 45) 456.2 | 71 45 
Eastport, Me.. P. 29; 41; 73| 67| 42) 41) 277.7) 7 | 60 45 
Helena, Mont .. P. 73 | 77| 81| 84] 84! St! 72] 61! 6¢| 61] GO| 58| 387.5| 475.6 71 68 
Kansas City, Mo P.| 32] 46| #47| 56) 70| 66 351-0 | 445.9 46 
Little Rock, Ark. 57| 88| 9| 83] 84] 81) 7] 336.3/| 434.3 77 48 
Louisville, Ky..... 6| 81) 87] G1) SO! 61 323.2 | 443.1 73 45 
New Orleans, La... 33) #57) 76) OO] 48| 16) 12) 262.1 | 420.9 62 62 
Northfield, Vt.... P. 16; 64] 52) 41) 39] 236.5/| 463. 37 
Philadelphia, Pa. 2 47| 47| 64! 7] 6] 48) 208.6! 449.0 67 37 
Phoenix, Aris. .... P. %| %| 100| 100) 100) 100) 100) 100; 100) 97 | 100) 40.5) 438.7 87 
Portland, Me ... T. 6) 58 | 68 71 73 74 7 | 81 76 83 7 65 63 463.5 60 38 
Portland, Oreg.. 6] 71) | Go| 63 | 287.0 | 471.7 61 61 
P. @| SO| 47] 67| 72| | | 62 | 471.7 62 61 
St. Louis, Mo......... T. 50) 65) 67) 7) 79) 83) 8) 83) 85) 76) 6) BB) 49) 445.9 71 49 
Salt Lake City, Utah..... P. 70| 83| 98] 92) 98] 83! 73) 56! 373.4) 451.9 83 49 
San Diego, Cal ..... P. 10; 30] @| 74| 84! 68| 60 | 258.0 | 428.7 60 58 
San Francisco, Cal.. ...... 41) OF) OF) OF) OF] 4) 6) BS) 343.3) 443.1 7 70 
Savannah, Ga..... P. 44; | 73; 6 | 63) 58) 47) B | 245.9 | 425.8 58 29 
Vicksburg, Miss.......... T. 7 | 68| 87] 928] 86] 74) G4) 328.4 | 425.8 7 70 
Washington, D. 33) S| 5B; 61; Gi; St] 33) 34) 35) 285.3 | 445.9 51 44 
* Record incomplete. 
Taste XII.—Mazimum rainfall in one hour or less, June, 1896. Taste XII.—Mazrimum mer 
Maximum rainfall in— Maximum rainfall in— "eS 
5 min. | Date. Lomin. | Date. | lhour.| Date. 5 min.| Date. |10min.| Date. lhour. Date. 
| | 
Inch. | Inch. Inch. Inch. Inch. Inch. 
0.19 19 0.36 19| 0.58 19 | Milwaukee, 7| 0.16 0.26 | 7 
Baltimore, Md....... 0.35 160.55 0.98 8| Nantucket, Mags. 0. 15, 0.17 2| 0.31 
Bismarck, N. Dak...... se 0.18 «60.23 6 0.42 6 Nashville, Tenn...... 1 0.15 1 0.28 1 
Boston, 0.15 9 0.18 9! 0.2 9| New Orleans, La...............- 0.21 21] 0.35 21; 1.14 21 
7| 0.26 7| 0.28 26 | New York. N.Y O19 10| 0.31 10| 0.56 17 
Cincinnati, Ohio .. 0.21 3 0.34 23 0.47 33 | Omaha, Nebr ..... -| 0.40 5 0.52 5 0.64 5 
Cleveland, 0.30 0.47 1.77 ‘Portland, Me. Ww 0.13 2S 0.37 9 
Denver, Colo. O14 0.16 24) 0.19 | 0.19 21) 0.50 21 
i 2 | 0.70 1.19 25 | Portland, 0019 9| 0.22 9) 0.24 9 
Dodge City, Kans 0626 21) 0.45 21) 0.85 21 | Rochester, N. ..... 0.45 0.65 9 
Duluth, Minn....... 0.25 7 0.42 27 | St. Louis, Mo... 0.40 21 0.55 21 0.58 21 
Eastport, Me. 21/ 0.16 21| 0.31 21/| St. Paul, Minn ............+... 0.28 0.38 24/ 0.78 6 
Galveston, Tex.. .18 10 0.26 10 0.31 10 Salt Lake City, Utah 0.02 5 0.09 5 
Indianapolis, Ind. B 0.22 | 0.70 15 | San Diego, Cal.*......... we 
Jupiter, Fla...... 0.31 0.45) 9| 1.05 18| Savannah, Ga........... . 2 | 0.55 2 0.70 28 
. Kansas City, Mo 0.08 2} 0.11 0.33) 21 | Seattle, coe} 9} 6.08 9) 0.07 9 
Koy West, 0,90 0.36 | 6| 0.47) 11| Vicksburg, 0.85 22) 0.66 1.15 6 . 
Little Rock 0.25 0.50) 1.11) 2| Washington, D. 2 | 0.24 0.37 9 
Louisville, 1.00) 23 | 1.37) 23 | Wilmington, N.C. 24) 0.36 0.96 5 
* Less than 0.05 inch in one hour. 
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TasL_e precipitation, by stations, for June, 1896. 


Stations. 
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TasLe previpitation—Continued. 
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5 |_| 
Rainfall 2.50 | . 
> hour. 
Stations. 
| | é 
Alabama. Ins. | Inches. Inches.| Ins. | h.m. 
10.19 
1 
Florida. 7 
19 | 3.51 | 3 30 19 28 
| 17.92 19 | 1.02 | 0 20 | Blandville 
| SD foc | 20 27 
| 11.14 3.05 43 | 1 
3-4 | 1.99 | 1 00 4 6 
Myers .. 70 13 | 1.71 | 100 16 
BPPON cece 90 ary 
lis tuted 7-8) 1.00) 0 15 20 
8.10) 26-27 /.2.00/ 0 48 26 
2.75 1.60 | 1 3 24 
Towa. 
22 | 3.06 | 1 30 
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Taste XIII.—Zecessive precipitation—Continued. TasLe XIII.—EZ2cessive precipitation—Continued. 
| 
| Rainfall 2.50 Rainfall 2.50 
3s inches, or Rainfall of 1 inch, inches, or Rainfall of 1 inch, 
 } more, in 24 or more, in one 2 “more, in 24 apne ene 
hours. hour. hours. 
Inches. Inches. Ins. Ohio Inches.| Inches Ins. | h.m 
MOPIGION . eevee) 1.75) 100) 2.05 | 1 00 7 
Missouri. Canton cece 3.77 6/ 1.11) 100 9 
Halfway PTT 3.08 | Sharon Center ...... 1.27 | 0 30 21 
2.80 27 | 2.83050 % | Vicke sees 1.10 | 0 15 7 
Houston .......... ane 3.21 | 22-23) 1.10 100 8| Walnut .. e 1 100 5 
Liberty 3.43 | 3 00 1 Oklahoma. 
Mexico . 5.60/43 7 | Eni 2.50 
Neosho 1.18 | 1 00 7 Stillwater . 
2 | 4.30) 300 2 Winnview.... céee 
New Madrid 1.2% | 100 8 Pennsyl 
Fort Custer 1.02 | 0 87 17 
Bridgeton | 18-24 | Huron..... pe 3.60 5-61.10 050 6 
Bloomvyille ... Elk Valley: 2.10 | 2 00 F 
rooklyn ... Knoxville .. cove 1.25) 100 9 
Cooperstown Nunnelly -| 1.15 | 050 8 
New York es 
Oxford 1.15 030 23 
Setauket . 
Graham ........ 2.00 100 30 
Greensboro ........ Lufkin . 1.78 045 We 
MOMPOO dde cece 2.64 1.38 Stafford.. 2.15 200 2 
Wahpeton 3.65 4] | OD 23 | 2.00 230 3 
. * May 31. + May 31 to June 1. 
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Chart I. Tracks of Centers of Low Areas. June, 1896, 


= 
< fa 


ENT 


bad 
a 
i= 


Gan Luis Poto 


uz 
é 
£ / 95 4 
= | 


aS) 
43) 
& 
| 


Chart I. Tracks of Oenters of High Areas. June, 1896. 
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QOhart V. Relative Variations of the Horizontal Magnetic Force, the Magnet-Watch Integrator, 
and the Northwest Pressures and Temperatures. June, 1896. 
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2 - 200_, \ 
Watch O \ \ N 
aor +200 
-20 
+ 
+ /O | 
-/0 
Wa shinglorr ard Torarto Weather Bureau Northwest 
Leflecting Farces. Megrret Watch. Pressure Temperoture’ 
H D dx | dy o Noor’ At 4P T AT 
66 a7 4 wo | 2905 | -2 62 45 
2 7A. 50 +4 | +2 27 58 44 -26/ 2971 SG 62 +4 
76 BS | 46 | -6 | +8 3/9 56 29\ 136 2965 -2/ 60 +2 
74 +4 +2 +5 27 50 3 | 2983 +f 
73 5.4 +4 | +5 5S 43 -420 57 
6 -2 +2 -3 135 37 33| -327 29.73 -/2 54. 
7 7? 4o | 306 BF 4!) 29.84 54 
§ | 36 | | 6 +16 338 | 28 /2| -aag | 2988 | +4 58 -2 
9 | +2 -/0 /69 25 -/38 29.90 +6 60 
/0 G2 IS ~6 tO ~9 IBS 20 46 | - 308 2989 | +5 | 54. -7 
63 48 +f 5 /68 54| -4/2 2993 | | 59 | -2 
/2| 64 45 -3 -/ -3 /98 12 | -222 | 2983 | -2 64 +2 
7 +3 -3 +4 WS 0 52 | +40 | 2987 | +2 66 +4 
69 | +2 +4. Ja Wt 42 | +50 2995 +9 68 
IS 37 48 -9 -9 12 57 | +75 2295 70 
/6 37 64 +8 -/2 135 9 §2 | -/85 299/ 69 +5 
‘7 52 -/0 +2 -/0 /69 yo 42 | +170 29-78 ~9 69 
/8 56 Sf -8 | +2 -38 /65 at | +H9 29.82 68 +3 
19| 62 54 -2 | 3 -4 25 | 6 26 | +05 | 29641 -3 69 +4 
20 6/ 46 /97 44 +/8 2993 68 +3 
6/ 56 -2 +4- -5 | +48 29.96 +6 65 
22| 68 +2 +2 +3 45 24 \ +82 298) = 7 G5 
23 63 5 4 oO +S +3 90 14. G6 -268 2982 -6 60 -6 
24) 63 Sf +f +f 45 | | 3004 4/5 60 “7 
25 67 4S +5 -2 37 -/49 3007 G3 -4 
26 359 36 -3 “7 ~8 246 49 +/2 29.90 +7 64 
27 49 4-5 42 “2 S2 189 29.97 +7 65 
28 67 42 +6 4 +7 326 /5 48| +6 29.90 O 73 +6 
29 67 a6 +6 -2 +6 347 281 -200 2285) -S +7 
30 74 46 +13 -2 4/3 B5/ /2 40 t/2 29.976 | -15 74 +6 
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